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Farsighted enamelers recognize that, 
after all, it is the eventual buyer of porce- 
lain enameled products who must be 
satisfied. So they adopt ARMCO Ingot 
Iron as the base metal and thus insure 
the beauty and durability of those parts 
of the product that they contribute. 


Results that go 
beyond production processes 


HE kind of results you obtain with ARMCO Ingot 

Iron carries further than production economies. 
True, with this pure, uniform iron there are fewer culls, 
fewer rejections, consequent greater profits. 


Yet there is another important advantage—the ever-in- 
creasing demand for products vitreous enameled on 


ARMCO Ingot Iron. 


This demand and the economies you achieve with ARMCO 
Ingot Iron in production is a combination which no 
other base metal can offer you. 


There is more to this interesting story than we can tell 
you here. Would you like to hear 
the rest of it? 
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Governors are the most de- 
pendable inservice ... . 
. . « Bulletin No. 1 tells why 
. . write for a copy today 


Fisher Constant Pres- 
sure Pump Governor 
Type No. 1 
For pump discharge 
pressures, 10 to 500 Ibs. 
Maintains a uniform 
discharge pressure re- 
gardiess of variations 
of the operating steam 

pressure 


THE ORIGIN AL—modernized to today's need 


of automatic accuracy and sensitive control. 


Away back in 1880 FISHER built their first 
‘‘pump governor’’—in fact, it was industry's 
first successful governor and it established a 
regulating device practice that is now indis- 
pensable. 


Through the following years of power changes 
—increased pressures—greater demand for 
maintained accuracies and more automatic 
operations—FISHER pioneered the most im- 
portant ‘‘pump governor” improvements. 


Today FISHER is the standard of engineer's 


service comparison. 


Fisher Constant Pressure Pump Governors 
are the utmost of simplicity in construction, 
the maximum of ease in adjustment, auto- 
matic control, and positive protection to 
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ment. They are economical, saving the 
operator's time and consuming only a mini- 
mum amount of steam, gas or air to drive the 
pump or compressor and maintain the desired 
pressure. 


Built in a full line of sizes and in types with 
trimmings to suit every condition. We have 
a new bulletin describing these governors— 
we'll be glad to send it—ask for Bulletin 
No. I. 
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"THE Feldspar Milling 
Company of Bowditch, 
North Carolina, is now in 
production. 


There are several facts in 
regard to this operation that 
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Feldspar users. 


It offers a reliable, independent source of supply not affiliated with any 
other Feldspar interest, operating on a deposit proven for its uniform ex- 
cellence. 


The Company has on its 2000 acre property in the shadow of Mt. Celo, 
a practically unlimited supply of proven high-grade rock. 


The plant is without equal in equipment and efficiency of operation. It is 
the first electrically operated Feldspar mill ever designed. 
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IMPORTANCE OF THE GLASS PHASE IN PORCELAIN' 


By Hopart M. KRANER 


ABSTRACT 
This paper discusses the probable developments taking place in porcelain during the 
firing and overfiring processes. Evidence is given for the belief that mullite solution 
in the glass may be the catise of change of characteristics of the porcelain. Observations 
in the clay-flint-feldspar system and in the magnesia-alumina-silica ternary are dis- 
cussed in connection with the above subject. 


Introduction 


‘The petrographic microscope makes it possible to determine the effects 
of various mineral constituents which are either added to or developed in 
ceramic bodies and in a broad way the causes of variation of characteristics 
of ceramic products. It also enables us to determine to a certain extent 
the effectiveness of solvent action of fluxes upon the mineral constituents 
of these bodies. In each of these cases the fundamental use is, of course, 
to examine the crystal phase. 

It is possible to determine indirectly from the crystal phase what is 
happening within the glass phase. Unfortunately, however, it is im- 
possible to determine in this just how homogeneous the glass phase is or 
to what extent it has become associated as submicroscopic or uncrystallized 
minerals which give definite characteristics to a ceramic mass. 

Microscopic and theoretical studies of this kind, in which the glass 
phase is kept uppermost in mind, are interesting and should afford con- 
siderable food for thought, especially for those who generally believe that 
the crystal phase is all-important. It is with all of this in mind that the 
following studies and observations are discussed. 


Relative Importance of Solvent and Solute 


In vitreous clay-flint-feldspar porcelain, feldspar is the flux, but pe- 
culiarly, only the extremely fine-grained material seems to disappear in 
the solution upon firing. This goes into solution with the clay and some 
of the quartz. The larger grains of feldspar remain as such. ‘To be sure, 
the large feldspar grains become soft and isotropic at porcelain firing tem- 
peratures but they do not deform and diffuse through the body. This is 
evidenced by the fact that mullite needles penetrate the melted grain 
which has retained its original shape, even though melted. (See Fig. 1.) 
In large grains, where the section is taken through the center, the depth of 
penetration can easily be observed to be quite shallow. 

Since quartz does not soften in the porcelain fire it cannot be united 
in the mass by this needlelike development. If it is held firmly in the 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Chicago, 
February, 1929. (White Wares Division.) Received March 22, 1929. 
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mass it is cemented in place by a glass which wets it. Such wetting, of 
course, is dependent upon some solubility of the quartz in the surrounding 
glass. This is shown in studies of high fired porcelain where relatively 


Fic. 1. 


inert materials such as mullite are used in large proportion and in fairly 
large grain sizes. In these, the fluxing materials play a very important 
part and their function is glass-forming, crystal wetting, and consequently 
bonding. 
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It would seem that the glass phase which is of such a composition and 
character as to wet the crystal is of greatest importance. It would also 
seem that the weak link in such a combination of constituents may be the 
glass, due to the fact that neither crystal phase, quartz, nor mullite, is 
continuous. 

It is apparent that synthetic mullite is not entirely responsible for the 
high strength of the so-called high strength porcelain compositions. It is 
also well known that mullite introduced in a clay-flint-feldspar composition 
contributes little or nothing toward higher strength unless the feldspar is 
partially or wholly eliminated. Such action, of course, increases the re- 
fractoriness but at the same time changes the character of the glass bond in 
such a vitrified body and we may then safely assume that the glass portion 
is of greater importance than the mullite developed or introduced. 

Blebs developed in overfiring have not been explained. They seem to 
develop first in the center of the original feldspar grain as a pit. Stronger 
firing enlarges the pit, seemingly dissolving the mullite crystals which 
had penetrated into the fused crystal. During this process silica is also 
dissolved, producing a glass in which the mullite and quartz are less 
soluble. Schwartz and Merk’ have pointed out that feldspar dissolves 
not only quartz but mullite as well. According to their work on normal 
firing of a typical German porcelain, feldspar dissolves mullite to the 
extent of 9%. It appears that this is quite probable for in those pits or 
craters, developed in an overfired porcelain the mullite needles disappear 
in the glass. It may be argued that probably these needles are broken off 
in the grinding of the section, but it must be remembered that no needles 
are apparent in the solid glass immediately surrounding the pit. 

Schwartz and Merk point out that several firings of a porcelain increases 
its strength. They noted the solubility of mullite in feldspar glass and this 
solution proceeded until the action was retarded by acidification of the 
glass by the quartz dissolving in it. The mullite crystals grew large to a 
certain degree and this degree appeared to be limited by the solubility 
of the mullite in the glass as well as the increased viscosity of the resulting 
glass by the solution of quartz. 

German porcelain is, of course, a high quartz, low feldspar type, dis- 
tinctly acid and in which a greater |} 1 of time under fire is probably 
required to bring about equilibrium au a given temperature. To be sure 
most of this would take place in first fire and further changes would 
follow an asymptotic curve. We have found similar increase of strength 
as was noted by Schwartz and Merk to take place in our more feldspathic 
porcelain in two fires. Schwartz and Merk found a weakening after 
four fires, whereas we find a slight weakening with the third firing. The 


2 “Constitution of Porcelain,” Z. anorg. Chem., 156, 1 (1926 
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crystal growth of mullite was not sufficiently coarse, however, to be 
logically blamed for this weakening due to the fact that these crystals 
were still of a needle or hairlike variety and it would appear that the 


Fic. 2. 


retardation of the growth might be due to equilibrium having been es- 
tablished to a degree obtainable under those conditions, and that the 
aluminous spots resulting from the clay particles had been entirely trans- 


formed. 
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Further heat treatment dissolves quartz faster than mullite. ‘The glass, 
becoming so much richer in silica, may be the cause of decreased strength 
and decreased resistance to thermal change. 


The Physical Properties of Porcelain 


It has been repeatedly pointed out that a porcelain having a low co- 
efficient of expansion is desired for resistance to thermal shock but it would 
seem that the statement should be modified slightly to include a specifica- 
tion of mechanical strength. The process described above, lowered the co- 
efficient of expansion of a porcelain but, as has been said, reduced the 
mechanical strength with this increased fire and solution. Handrek*® 
has found that quartz solution and content of other crystalline constituents 
is not a criterion of porcelain value. 

It is well known that vitreous porcelain fired too hard but not over- 
fired, has a lower coefficient of expansion than one softer fired. Its 
strength, however, is usually lower and is ap- 
parently sufficiently weakened so that it can- 
not stand the stress imposed upon it in fast 
temperature reversals even though having a 
reduced coefficient of expansion. That is to 
say, the coefficient of expansion has decreased 
but the mechanical strength has decreased at a 
still greater rate. 

As a result of this it can safely be said that aay SEG 
the mechanical strength of the body has as | etary are 


Clay 


Feldspar 


much or more to do with the thermal resis- FEaGUN (salataskastad 
tance of a porcelain than does its coefficient of > 
expansion. This has been found true in glass Fic. 3. 


also and it has resulted in the development of 
the Winkelmann and Schott formula which gives a value for the resistance 
of a glass whose properties are known to thermal change. It is as follows: 


ral 
a-E S-G 
T = tensile strength C = thermal conductivity 
a = coefficient of expansion S = specific heat 
E = modulus of elasticity G = specific gravity 


It may not be out of the question to claim great similarity of porcelain 
to glass and attribute considerable to the glass portion for the porcelain’s 
properties. 

Microscopic Studies 

The foregoing may be noted indirectly in a microscopic study of the 

clay-flint-feldspar diagram. (See Fig. 3.) Unfortunately the following 


3’ Keramos, 7 [13], T5 (1928). 
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petrographic study has not been tied in with mechanical strength, coeffi- 
cient of expansion, and heat shock data but it does make the possible 
effects of glass composition apparent. For instance, Body | is a typical 
clay-flint-feldspar porcelain. Its mullite development at cones 10 and 12 
is much more pronounced than it is in Body 2. The same is true of Body 
3 even though the latter is poorer in clay than 2 or 1. There is alsoa 
very marked contrast in the mullite contents of Bodies 6 and 7. Body 6 
is distinctly rich in mullite development whereas Body 7 is distinctly poor 
or lacking in mullite development at cone 10, cone 12, and cone 15. One 
would expect greater mullite development in Body | than in Bodies 2 or 
3 on the basis of greater clay content but the greater mullite development 
in Body 6 over that in Body 7 can be attributed to viscosity or solution of 

the mullite in the feldspar 
0 glass. If this is true, the 
observations noted concur 
with those of Schwartz 
MULLITE and Merk to corroborate 


SiO, 


CLINO-ENSTATITE 


543 J ite slater 
this mullite solubility. 
g 21,0, SSiO, rhe above will then prob 
/ FORSTERITE ably account for the dis- 
2MaO / 


890 


appearance of mullite in 
25:0, a feldspar crystal incident 
upon the overfiring proc- 
ess. The rate of solution 
of the mullite as well as 
that of the quartz in such 
a complex system should 


SPINEL 


PERICEASE 


MgO MgO Al,O, 

2800 2/35 925 

Fic. 4.—The system MgO-Al,0;-SiO,, Rankin and be considered in a study of 
Merwin, Amer. Jour. Sci., 45, April, 1918. body characteristics. 

It will be admitted by 
most of us that a difference of 10% flint makes a radical difference in the 
characteristics of a porcelain body. 

As has been noted in the clay-flint-feldspar bodies, a variation of the 
flint content seriously affects the nature of the body. The resulting system 
in that case is, of course, heterogeneous and the difference in characteristics 
results from physical as well as chemical conditions. 

The conditions existing in the MgO-Al,0;-SiO, system are also typical 
of what might occur. (See Fig. 4.) To what extent the phenomena 
take place depends on’ various conditions but we can use this for example. 

Body 1 varies from Body 2 only to the extent of 4% MgO. Body 
1 contains 2% MgO whereas Body 2 contains 6% MgO. If we begin to 
fire either composition using common ceramic materials such as talc, 
clay, flint, magnesite, etc., rather than the compatible phases, the 1345°C 
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eutectic will melt first, and equilibrium conditions would be established if 
sufficient time were permitted. Further temperature increases melt these 
two phases until at point A three phases are in equilibrium. In case of 
Body 1 silica is in excess and would carry the melting process up the 
silica-mullite boundary. If the process were stopped, the bonding glass 
would be siliceous supercooled liquid. Body 2, however, richer in MgO, 
follows up the mullite—2MgO, 2A1.0;, 55102 boundary as melting pro- 
ceeds. If the firing process is stopped above point A, the bonding glass 
would obviously be radically different from that of Body 1. To be sure 
the crystal structure of each is different, but the glass phase is the bonding 
medium and ought to have greater consideration in our porcelain studies. 
All of this goes to show that small changes in composition may seriously 
affect the crystal and glass compositions or the crystal and glass ratios, 
both of which seriously affect the porcelain properties. 


Conclusions 


Through the above it is hoped that the following points have been pro- 
posed for more serious consideration in porcelain studies: 


(1) That mullite and quartz solution may contribute to the weakening 
of porcelain with excessive fire. 

(2) That mullite or quartz solution contributes to the lowering of the 
resistance to thermal shock in spite of lowering of the coefficient of ex- 
pansion. 

(3) That the character of the porcelain is dependent as much or more 
upon the character of the bonding glass as upon the crystal structure. 

(4) That small changes in chemical composition may make vital changes 
in the physical conditions of the glass as well as large differences in the con- 
stitution of the body. 

WESTINGHOUSE & Mra. Co, 
East PITTSBURGH, Pa, 
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STUDY OF THE PROPERTIES OF SIMPLE ENAMEL GLASSES! 


By A. I. ANDREWS 


investigated as to acid-resisting properties. 
The effect of Na,O, B.O;, and PbO on the acid resistance of an 


the acid resistance. 


ABSTRACT 
Three component glasses of the systems Na,O—B:0;—SiO, and Na,O-PbO-SiO, were 
An increase in silica in general improves 


enamel is dependent on the composition to which these oxides are added. Some of these 
enamels showed considerable promise as acid-proof enamels. 


Introduction 


50% Na,O 
‘7a \ 
od ‘7 22 
/ 24 
f / ba 
29\ 
se 19 
20 
\ 
+ 
100% SiO, 50 %B,O, 


Fic. 1.—Cast iron: 


oxide. ‘These oxides were 
therefore chosen as those 
upon which to base a 
fundamental study. In 
this investigation two 
three-component (triaxial) 
diagrams were con- 
structed, one having at 
the apices of the triangle 
sodium oxide, boric oxide, 
and silica and the other 
sodium oxide, lead oxide, 
and silica. These dia- 
grams are shown in Figs. 
1 and 2, respectively, and 
represent all possible com- 


Chicago, II. 


(Enamel Division.) 


In a research on the 
development of acid-re- 
sisting dry-process cast 
iron enamels, a study was 
made of the relations be- 
tween the composition and 
the properties of simple 
enamel glasses. The pres- 
ent paper deals only with 
these glasses and does not 
touch on the further de- 
velopment of acid-resist- 
ing enamels. 

All enamels contain 
silica, the alkalis, and 
either boric oxide or lead 


100 % Na,O 


100% SiO, 


100 % PbO 


Fic. 2.—Cast iron: Na,»O-PbO-SiO:. 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, February, 1929, 
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binations of the oxides in question. ‘The compositions of the enamel 
glasses actually made are represented by dots on these diagrams and the 
number over the dot 
represents the serial num- 
ber identifying the com- L\, 
position. 


50% Na,O 


\ 


Procedure 


These enamel glasses 
were made up by the ordi- 
nary laboratory method. 
The raw materials 
were well mixed and 


smelted in five-pound / \ 
batches in crucibles heated / 
i ot furnaces. The \ 
in Pp aces. I 100 % SiO, 50 %B,0, 


molten smelt as Fic. 3.—Cast iron: Na,O—-B,O;-SiO:. Citric acid 


quenched by pouring into spot test. R = acid resisting; SS = slightly soluble; 
cold water, after which it S = soluble; VS = very soluble; NG = too refractory. 
was dried and ground to 

100-mesh in porcelain ball mills. The enamel glasses were applied by 
dusting the 100-mesh powder onto the hot cast iron to which a ground 
coat had already been 
fired. The dusted test 
piece was then returned to 
the furnace and melted 
down to as good a glass 


100 % Na,O 


as possible. 


Results 
sults 
Acid 
Resistance 


tigation are 

shown in Figs. 3 to 8. 

’ Figures 3 and 4 show the 
100% Sia, acid resistance of these 
Fic. 4.—Cast iron: NasO-PbO-Si0s, Citric acid glasses as deter- 
spot test. R = acid resisting; SS = slightly soluble; Mined by the spot test 
S = soluble; VS = very soluble; NG = no good. using a 7% solution of 
citric acid (same as lemon 

juice). A drop of the citric acid solution was placed on the surface of 
the finished enamel and allowed to stay there for fifteen minutes. It was 


found that if an attack were going to take place at all, it would show up 


y \ 
R 
/ 8 Vs 
R SS 
NG 
A 
x x \ 
VS vs 
8 \ 
A 


§ 
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in even less than fifteen minutes. 


The enamel glasses which did not show 


any sign of attack were marked R indicating that they were acid resisting. 


50% Na,O 


100% S10, 


Fic. 5.—Cast iron: Na 
(HCl). Per cent soluble in constant boiling hydro- 


chloric acid at 100°C for 3 hrs. 


Those showing a slight 
iridescence or faint attack 
were marked with an SS 
indicating a slight attack; 
those showing a decided 
etching or a loss of gloss 
were marked S indicating 
solubility and those having 
a severe etched surface 
after the test were marked 
VS indicating that they 
were very soluble. These 
same symbols are used 
on the diagrams, the 
different areas being 
marked off with curved 
lines, AA’, BB’, etc. 
Compositions marked 


NG were either too refractory or for some other reason could not be 


worked. 


Figures 5 and 6 show the results of the grain test on the acid resistance 


of the different enamel 
glasses. The figures over 
the points representing the 
compositions indicate the 
percentage soluble based 
on the original weight of 
the sample. The test con- 
sisted of subjecting a fifty- 
gram sample of 20- to 30- 
mesh enamel frit to the 
action of constant boiling 
hydrochloric acid at 
100°C for three hours. 
The sample was then 
filtered off, dried, and re- 
weighed, the loss being 
calculated as the per cent 
soluble. ‘These results are 


100% Na,O 


100% PbO 


Grain test 


Constant boiling hydrochloric acid at 100°C 


in agreement with those obtained by the spot test and are, therefore, a 


check on them. 
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STUDY OF PROPERTIES OF SIMPLE ENAMEL GLASSES 


General Qualities 


opacity. 
are translucent to trans- 
parent. The glasses 


marked OA show promise 
of being developed into 
good enamels, those 
marked Z are crazed, 
those marked C are 
chipped, those marked B 
are blistered, those 
marked X crawled, those 
marked NG are too refrac- 
tory, and those marked 1) 
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Figures 7 and 8 show the general characteristics of 
the enamel glasses other than the solubility and 
Composition 64 is quite opaque, but the other compositions 


50% Na,O 


have several defects. \ 
\ 
Again curved line - — > 
gain curve 1 lines are 00x Sia. 50 %B,0, 
drawn on the diagram to 
nent th Fic. 7.—Cast iron: Defects. 
sep : e esecuive NG = too refractory; C = chipped; Z = crazed; 


enamels into groups. 
Upon the addition of 


X 


B = blistered; 


crawled; D = several defects. 


tin oxide to these enamels some of them showed considerable promise 


without further modification. Composition 


100% Na,O 


100% Sid, 100 % PbO 

Fic. 8.—Cast iron: Na,O-PbO-SiO,. Defects. 
NG = too refractory, C = chipped; Z = crazed; 
B = blistered; X = crawled; D = several defects. 


72, for instance, containing 
13% of tin oxide is work- 
able and acid proof. It 
is not attacked by strong 
hot hydrochloric acid after 
days of exposure. 


General Summary of Re- 
sults and Conclusions 


(1) Simple enamel 
glasses can be made and 
applied to cast iron by the 
dry process. 

(2) Simple enamel 


glasses can be made into 


fair enamels by the addi- 
tion of tin oxide as an 
opacifier. 


(3) An increase of silica in general improves the acid resistance, but in 


some cases this does not appear to be true. 
that the enamel glass is not thoroughly fused when high silica is present. 


This may be due to the fact 
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(4) The effect of soda, boric oxide, and lead oxide on the acid resistance 
of an enamel is dependent on the composition to which these oxides are 
added. 

(5) An acid-resisting enamel is obtained by the proper proportion of 
different constituents rather than by the increase or decrease of certain 
constituents. 
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THE DETERMINATION OF AIR IN PLASTIC MIXES! 
By VANCE CARTWRIGHT? 
ABSTRACT 
This article describes a laboratory procedure for the determination of air in wet clay 
mixes. 


Introduction 


During the process of manufacturing ceramic materials from plastic 
clay mixes, a certain amount of air is undoubtedly entrapped in the 
clay mix. Very little laboratory work has been done to show the quantity 
actually present. It is the object of this article to describe a simple, accu- 
rate method by which such results may be obtained. 

H. Spurrier pointed out that by vigorously boiling a sample of clay in 
water, the air could be liberated quantitatively. On that assumption he 
devised two pieces of apparatus for its determination. * 

An attempt was made in this laboratory to use these devices, but 
difficulties developed. The first was awkward to manipulate because of the 
necessity of inclining it at an angle of 100° to allow the burette to fill. 
Leakage of air into the apparatus was a constant annoyance. ‘The succes- 
sive use of kerosene and water caused the formation of a black scum that 
clung to the burette and made it impossible to read the meniscus closer 
than 0.2 cc. 

The simplified Spurrier apparatus worked more satisfactorily although 
it was not designed for accurate work. The greatly improved apparatus 
described in this article has been developed with the help of suggestions 
by fellow-workers. 

Method Employed 


Separation of air and clay is caused by boiling the sample in 
water in a container sealed at the bottom with mercury. 
The volume of air is measured in a gas burette so arranged 
that a definite temperature and pressure can be applied. The apparatus 
requires no tilting and contains only one rubber connection so that no 
trouble from leakage is encountered. An added advantage is that kerosene 
is not used in the determination. 

The apparatus is presented in Fig. 1 and consists of 
three parts: a de-airing burette, A, a flask to hold a 
boiling supply of de-aired water, /, and a gas-measuring 
burette, C. ‘The burette, A, is jacketed to prevent steam forming in the 
column above the side connection, )), during boiling. A reflux condenser 
is attached to the flask, F, so that the de-aired water will not be lost 


Boiling of 
Sample 


Description of 
the Apparatus 


1 Received January 5, 1929. 
2 Industrial Fellow, Refractories Fellowship, Mellon Institute of Industrial Research, 
3 Jour. Amer. Ceram. Soc., 1, 710 (1918) and 2, 490 (1919). 
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through vaporization. ‘The leveling bottle, , is used for measuring the 
air under atmospheric pressure. 

The first step is to provide the necessary water. The flask, 
F, is filled with tap water and brought to a boil as quickly 
as possible. Water is turned on so that the jacket of the reflux condenser 
is cooled. ‘The upper end of the condenser is left open so that pressure 
will not build up inside. One and one-half to two hours’ vigorous boiling 
will cause the air content to be reduced to 0.20 or to 0.25 ce. per blank 
sample of about 250 cc. It will remain fairly constant within those 


Procedure 


limits as long as boiling is continued. 

The blank determination is next 
made. A 250-cc. beaker, B, with 
about one inch of mercury in the 
bottom is clamped in place so that the 
lower edge of the bell of A is very 
slightly above the bottom of Bb. Water 
is poured into the annular space be- 
tween the bell and 5 to prevent escape 
of poisonous mercury vapor. (C and 
the horizontal connection to A are 
filled with air-saturated water from / 
by raising the bottle and opening K 
and 7 to allow the air to escape. A 
is filled next. To do this £ is closed 
and the screw clamps, P and P’, are 
opened. By blowing air in at P’, de- 
th aired water is forced to fill A up to 
(Note rubber connection between T 7. The contents of A are heated to 
and R.) boiling by a burner under B. It will 

be noticed that bubbles of steam will 
oscillate up and down in the stem between the bell and the junction of 
the stem and water jacket. The heating should be slowed when this 
occurs so that there is no danger of the apparatus being filled with 
steam. ‘Ten minutes’ boiling is usually sufficient to allow a complete 
liberation of air. A black scum sometimes forms in the top of A and in 
order to read the volume accurately it is necessary to remove it. This 
may be accomplished by drawing the air back and forth through the 
connection between A and C several times. By proper manipulation the 
scum can be caused to sink in the de-airing burette, leaving a clear meniscus 
to be read in C. The volume of air in the gas burette should be read im- 
mediately or re-solution may occur. The volume is read to the nearest 
0.1 ce. and estimated to the hundredths. 
A determination on a sample may next be carried out. A cube is 


Fic. 1.—Apparatus for determina- 
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shaped at some definite pressure, weighed to the nearest 0.1 gram, and 
placed in the beaker on the mercury. A is filled as quickly as possible 
so that the sample will not have time to slake and lose air. When 
the determination is complete, the volume of air is read. The mercury 
can be separated from the water and clay by first pouring it through 
a screen to remove the coarse particles and then through a separatory 
funnel. 

It is well to keep a slightly negative pressure inside A during a deter- 
mination so as to facilitate the liberation of air. An aspirator or vacuum 
line may be arranged to pull through the reflux condenser and the side 
connection 1) to A, but this requires constant attention to prevent the con- 
tents of A being sucked into the flask, F. A more simple method is to 
lower F until the difference in level between the mercury inside A and in 
the annular space is sufficient to provide the pressure desired. Usually 
a half-inch is adequate. 

For purposes of comparison, results are expressed in cubic centimeters 

of air per hundred grams of dry clay. The volume read at the end of a 
determination, the weight of the sample, the blank correction, and the 
water content of the sample are sufficient data to calculate the result. 
The water content may be determined by drying one or two cubes such as 
are used in the air determination. 
Effect of Surfaces In making a series of determinations on different 
mixes it is well to keep in mind the effect of surfaces. 
The minute holes on the surfaces of a sample undoubtedly hold a certain 
amount of air which will appear in the results as entrapped air. Since 
rough surfaces will hold more than smooth ones, an effort should be made 
to smooth the sample before it is used. No method for completely elimi- 
nating the error has been developed. For comparative data on the same 
mix, samples can be made as nearly as possible the same shape and size 
and the error will be practically constant. Where different mixes are 
used, however, a smooth impervious coating would be desirable. 


, To provide a comparative basis for results the cubic 
Calculation of 


centimeters of air per hundred grams of dry clay were 
Results - 


adopted. The following formula is used to calculate 
the results: 


Let W = wet weight of sample 

V = volume of air in sample 

P = water of plasticity 

v = volume of air in blank 
Then V—v = correct volume of air 
(100) (V—v) 


-—— = volume of air/100 g. dry clay 


W(100—P) 


The following data show the variations to be expected in the results 
obtainable from the apparatus. In estimating the error it must be re- 
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membered that the samples were small, the volume of air low, and that 
the distribution of air is not uniform throughout the mass. 


Wet weight Volume of Corrected Vol./100g. Vol./100g. 

sample Water air volume of air wet sample dry clay 

Sample (grams) plasticity (cu. cm.) (cu. cm.) (cu. cm.) (cu. cm.) 
A 103.5 18.06 1.10 0.94 0.91 ae 
101.3 18.06 1.17 1.01 1.00 1.22 
B 105.7 13.26 1.94 1.74 1.64 1.89 
104.4 13.26 1.72 1.52 1.45 1.67 
re 97.8 15.00 1.60 1.45 1.48 1.74 
96.9 15.00 1.60 1.45 1.49 1.75 
D 105.6 12.57 0.57 0.37 0.35 0.40 
102.9 12.57 0.58 0.33 0.32 0.36 
E 102.5 12.98 1.70 1.50 1.46 1.67 
P 101.5 12.98 1.65 1.45 1.43 1.64 
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STATISTICAL AIDS IN LOCATING POTTERY TROUBLES' 
By W. Kerra McAFEE 
ABSTRACT 
The importance of performance records in pottery production and the advantages of 
arranging performance data in proper time relationship are pointed out. An outline of 
pottery record system is appended. 


Introduction 


Statistical records and analyses are not in themselves a substitute for 
management or foremanship. No matter how elaborate a system of records 
a manufacturing plant may compile, it is still just as necessary for super- 
intendents and foremen to keep in constant touch with the results of the 
labors of their workmen. On the other hand, statistics of factory per- 
formance are invaluable to executives who must keep in touch with 
manufacturing results with the minimum expenditure of time. The im- 
portance of statistics from this point of view increases as a function of the 
size of the factory organization. 

Due to the variation of the raw materials used, and the lack of adequate 
technical knowledge and control, the pottery industry, together with most 
of the ceramic industries, experiences comparatively high manufacturing 
losses. Consequently, estimates of future performance must be made from 
records of past and current performance and these estimates used as the 
basis for production control. 

The human mind is very prone to remember most vividly what it has 
last acquired. For example, if 10% of the ware drawn from the kiln the 
first part of a week is dunted and this drops to 5% Friday and Saturday, 
the superintendent and his foreman will have a much more complacent 
point of view about it if the fact that the dunted ware the previous 
several weeks had been 1% is not clearly brought to their attention. 
One of the important functions of factory records is, then, to integrate 
performance over definite time-intervals. The length of the interval, 
whether days, weeks, or months, is determined by a study of each par- 
ticular case. 

Inasmuch as the manufacturing cycle is long in the pottery industry, 
it is difficult to correlate data in their proper time relationship. Minor 
happenings may turn out to be most important as a cause of trouble. 
Consequently all possible data, consistent with their cost of collecting, 
should be kept, even though they are not regularly used. Since pottery 
performance is often kaleidoscopic in nature, the record system must 
be flexible and, more important still, the management and statistical 
department must be flexible enough to adapt themselves to changing 
conditions. 


1 Received January 9, 1929. 
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System Used 
The particular system of records referred to below hag been in use, 
in its present form for about two years in a pottery manufacturing vitreous 
china sanitary ware. In order to illus- 


ONiddlHS AA trate the process in this factory a flow 
ONILSIL | ! diagram is shown in Fig. 1. Six major 
aaa SS hy control points are indicated. The first 
two are supervised by the laboratory 
and the remaining four by the inspec- 
MgSO). (A) tion department. The heads of these 
cz + | departments report to the manager and 
o> 112 occupy positions on a par with the 

ae superintendent. 
bs y A detailed list of the manufacturing 
operations is given in Appendix I, 
together with the form of report from 
“nose. which the performance records are 

x | compiled. 

| 32 In order to summarize in proper time 
oS relationship the data compiled, many 
| _ of them are entered on the chronological 
NOMIFASNI ¢ chart. Each sheet covers the period of 
fan one month. Three are fastened to a 
drawing board at one time overlapped 
ie f at the top so that the heading on the 
‘ g¢ & upper sheet serves for all three and the 
{ S*S 9 first day of each succeeding month 
Pale follows directly below the last day of the 
previous month. The lower or third 
2) j A MLS sheet is always for the current month 
3 and the other two sheets are thus for 
SH SS & the preceding two months. Average 
N mo Ff 4s time-intervals are indicated by diagonal 
© . 4 lines which thus follow through from one 
, + month into the next. Tunnel kilns are 
Wwidaivn 4 used for both firing operations. The 
O 38 production is so planned that there is a 
< steady flow through all operations and 


the working inventory is kept at a 


minimum. ‘Thus the task for the bisque kiln placers is the casting shop 
production of ten days before, less the ware rejected by the green in- 
spector; and similarly, the task for the gloss kiln placers is the bisque 
ware drawn the day before, less the bisque kiln loss or broken ware. In 
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other words, there are no points where ware is side-tracked or held up in 
normal operation, and the average time-intervals shown obtain fairly 
accurately. 
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If some unusual trouble develops in the gloss ware, for example, on the 
25th of the month, it would be entered under Gloss Inspection Notes 
(Column 21) for that date, and by tracing back the average time-interval 
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lines it would be evident that the ware was probably processed through the 
bisque wareroom on the 2Ist. The reports entered of glaze specific 
gravity (Column 17), dipping room temperature, or unusual behavior on 
that day (Column 18) would be studied as well as any abnormal conditions 
in the kiln which would have been entered in Column 19. If no probable 
explanation is found in this department, the next step would be to trace 
back to the bisque inspection on the 20th (Columns 14, 15, and 16), and 
so on back to the green inspection on the 15th, the casting shop on the 
6th, and the sliphouse on the 5th. Raw materials received just prior to 
this time might also be suspected and their test cards carefully studied. 

An explanation of the data entered in each column of Fig. 2 is given in 
Appendix IT. 

Conclusions Derived 


Among the interesting conclusions reached as the result of using the 
chronological chart for about two years is the fact that certain clays for- 
merly thought essential to good results were found to be actually harmful 
in the body formula; the grinding of flint and feldspar is quite important; 
variations in successive cars of clays seldom cause trouble although at 
times they do; weather conditions, and particularly casting shop air 
conditions, have an important bearing on breakage of ware; troubles from 
raw materials may not show up in the bisque kiln but yet have a marked 
effect in the gloss kiln; the aging and temperature of the glaze slip are im- 
portant for the particular glaze used; and finally, that a ring made from a 
horseshoe nail should not be warn by a laborer temporarily drawing ware 
from kiln trucks. 

The more basic result was the education of the supervisory force in the 
relationship of the various factors to performance and their relative im- 
portance. This is, of course, valuable even when nothing can be done 
about it, because it at least tends to put the blame where it belongs. 


Appendix I 
List OF OPERATIONS 


(1) Raw materials (a) Place order 

(b) Notice of shipment Make out test cards A, B, and 
C. A and B to receiving 
clerk, C to laboratory 

(c) Receipt of material Receiving clerk fills in data on 
A and B and notifies lab- 
oratory to break seals and 
get samples. Sends B card 
to labor foreman who un- 
loads the car 

(d) Unloading material When material is unloaded la- 
bor foreman returns B card 
to receiving clerk who en- 
ters date unloaded on A 
card and forwards to main 
office. Forwards B card to 
laboratory 
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(2) Body preparation 


(3) Glaze preparation 


(4) Mold preparation 


(5) Sagger shop 


(6) Green department 


(7) Bisque firing 


(8) Bisque department 


(e) 


(f) 


(a) 
(b) 


(c) 


(d) 


(a) 
(d) 
(a) 
(d) 
(c) 
(d 


(a) 


(c) 


(d) 


(a) 
(b) 


(c) 


(d) 
(a) 


(6) 


(c) 


(d) 


(a) 


(6) 


Test of material 


Acceptance of material 


First slip 


Filter press 


Second slip 


Pump to storage 


Grinding 
Delivering 
Modeling 
Blocking 


Casting 
Mold making 


Making grog 
Making soaks 


Making saggers 


Delivering to kiln 


Sale of tools 
Casting 


Carry out 


Inspection 
Car repairs 


Placing ware and sag- 
gers 


Kiln reports 


Drawing ware and sag- 
gers 


Inspection 


Cleaning and stopping 
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Laboratory enters received 
and unloaded dates on C 
card 

Results of test entered on B 
and C cards. C card filed 
by material, B card for- 
warded to main office 


Number of blungers first slip 
loaded and unloaded (daily 
report) 

Number of presses pumped 
and unloaded (daily re- 
port) 

Number of blungers second 
slip loaded and unloaded. 
Weight of each electrolyte 
for each blunger (daily re- 
port) 

Any unusual circumstances 
and any changes (daily re- 
port) 

Mills filled and emptied (daily 
report) 


Daily time slips for time and 
plaster used and charge 


Daily time slips give number 
put up 

Daily time slips for number 
and kind 

Bi-monthly report 

Daily time slips give number 
and kind subject to correc- 
tion by bi-monthly inven- 
tory. Temperatures, 
weather, mold _ conditon, 
etc., by daily report 

Daily report by green in- 
spector 


Record by date and car, kept 
by foreman 

Daily time slips for payroll. 
Manifold of kiln car card to 
office for record of number 
and kind 

Daily report of kiln readings 
and charts from recording 
instruments 

Daily time slips for payroll, 
kiln car cards forwarded to 
inspector for 8a 


Fills in kiln car card for 
record and sends to office. 
Daily report for super- 
intendent and for Loss by 
Date Cast report 

Daily time slips 


= 
i 
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(c) Dipping Daily time slips. Daily re- 
port of glaze weight, etc. 
(9) Gloss firing (a) Car repairs See 7a 
(6) Placing ware See 7b 
(c) Kiln reports See 7¢ 
(d) Drawing ware See 7d 
(10) Gloss department (a) Inspection See 8a 
(b) Fitting Daily time slips 
(c) Testing Daily report 
(d) Shipping Shipping orders entered and 


returned to office 
Appendix II 


CHRONOLOGICAL CHART (FIG. 2) 

Column 1 Month and year, Sundays and holidays indicated in proper places. 

Column 2 When shipping papers are received from supplier, accounting department 
makes out test cards in triplicate (A, B, and C) giving all data available. 
A and B are sent to receiving clerk, C to laboratory. When material is 
received, laboratory is notified to break car seals and take samples. When 
car is unloaded, date is noted on A and B cards by receiving clerk who 
forwards A card to main office and B card to laboratory. Material and 
supplier are entered in Column 2 on date unloaded. From B card, labora- 
tory transfers date unloaded to C card and when tests are completed, 
enters results on both B and C cards, returning B card to main office and 
retaining C card for its files. If tests are satisfactory, a check is made 
after the shipment noted in Column 2. If unsatisfactory, an X is made. 
The B card is filed in main office according to date unloaded so that 
ready reference can be had in the future for explanation of the X mark. 

Column 3. The initials and car number are entered from the A card referred to above. 
In case of less carload shipments, LCL is entered. 

Column 4 Slip house foreman renders daily report of number of batches of first and 
second slip produced; number of filter presses pumped and taken off; 
number of pounds of each electrolyte used in each batch; any changes 
or unusual happenings. From this is entered in Column 4 number of 
pounds of each electrolyte used in each finished slip batch and any 
changes or unusual conditions. 

Column 5 Outside ‘‘in the shade”’ temperature at noon. 

Column 6 Dry bulb temperature in casting shop at noon. 

Column 7 Wet bulb temperature in casting shop at noon. 

Column 8 Degrees depression of wet bulb temperature below dry bulb temperature 
as given in Columns 6 and 7. 

Column 9 Average weather conditions as ‘‘Fair,”’ ‘‘Rain,’’ ‘“‘Snow,”’ etc. 

Column 10 Data for Columns 5 to 10 come to office noted on back of chart taken from 
recording thermometer in casting shop. In Column 10 are entered: 
casting shop slip action, average mold condition, average setting up 
time for a typical kind of ware (in this case, a washdown water closet 
bowl), and the general experience in the shop that day. 

Column 11 Each piece of ware is stamped with the caster’s check number and the 
date cast, while it is being taken out of the mold. The daily reports of 
the bisque inspector and gloss inspector list broken ware by caster’s 
number and by dates cast, so that they can be compiled and studied on 
either basis. These results are tabulated on a report called ‘“‘Loss by 
Dates Cast.”’ As soon as enough time has elapsed to be sure all ware 
cast on a certain date is through the factory, the lost (or broken) ware 
cast that day is entered in Column 11. These data lag about four weeks 
behind the others, but are very interesting in correlation with slip con- 
trol data that have been entered in Column 4. 

Column 12 Any green ware broken in handling is entered and any abnormal defects 
found by the green inspector and entered on his daily report. 

Column 13 Any abnormal conditions noted on the daily kiln report are entered such 
as gas or power interruptions. Gas consumption is noted. 

Column 14 Loss (or broken ware) as a percentage of bisque ware inspected. The 
grading of the ware and the condition of pyrometric cones is noted on the 


Column 15 


Column 16 
Column 17 


Column 18 
Column 19 


Column 20 
Column 21 
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kiln car card. These are totalled for the day and entered on the Daily 
Production Report, together with similar data from the gloss kiln and 
other production data. The per cent loss for closet bowls, tanks, and 
lavatories is entered in Column 14, one above the other. 

This column was included in the hope that the laboratory could develop a 
porosity test as an index of bisque firing. So far they have been un- 
successful, due to the extreme vitreousness of the body. 

Major defects reported on Daily Production Report are entered. 

Specific gravity of the glaze slip in the dipping tubs and as used in the 
spray guns is entered. This is obtained from a daily report together 
with the data for Column 18. 

Temperature of the dipping room and anything unusual noted on daily 
report. 

Same as Column 13, except that it refers to gloss ware. 

Same as Column 14, except that it refers to gloss ware. 

Same as Column 16, except that it refers to gloss ware. 


UNIVERSAL SANITARY MBc. Co. 
NEw CASTLE, Pa. 
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STOKER APPLICATION TO THE CAR TUNNEL KILN! 
By Cart B. Harrop AND Howarp S. 


ABSTRACT 
Presents arguments for use of mechanical stoker on continuous kilns. Describes 
first practical application of mechanical stoker to the car tunnel kiln used for ceramics 
and gives results. 


Adaptability and History 


The car tunnel type of kiln is fundamentally continuous in all its essential 
features and insofar as possible everything pertaining to its operation and 
handling should be of continuous or uninterrupted character. 

Upon the basis of cost of fuel alone, solid fuel is in most instances the 
cheapest to use and therefore it is only natural that many manufacturers 
will prefer this to either gas or oil. To adapt solid fuel to the car tunnel 
kiln to greatest advantage, uninterrupted supply of fuel by mechanical 
stokers seems to be logical. 

The idea of mechanical stoker application is not new and should work out 
very well, but because the normal amount of fuel burned in each fire box 
for about cone 10, is only about 45 pounds per hour, the stoker must be 
small and stoker manufacturers have not whole-heartedly recommended a 
stoker small enough to be applicable. 

Several years ago the Square D Company installed a mechanical stoker 
on one of their power plant boilers in Detroit. The results attained con- 
vinced L. M. Hausmann, Works Engineer, that similar equipment could be 
advantageously applied to the car tunnel kiln then under consideration 
for their electric porcelain plant at Peru, Ind. The only problem seemed to 
lie in securing a stoker of small enough size. Laclede Stoker Company, St. 
Louis, finally offered a small stoker which seemed practical. No car tunnel 
kiln constructed in the United States for firing ceramics had ever been 
successfully equipped with mechanical stokers, hence no experience in this 
connection was available. 

Stoker 


The stoker was of the underfeed plunger type with center tuyére box 
and both grate bar and dead plate on either side for the final combustion 
of the coke. ‘The Laclede underfeed stoker differs from other underfeed 
stokers in that it is designed and arranged so as to be readily removable 
from the furnace, the main stoker frame being mounted on wheels. In 
case of stoker failure, this eliminates possible kiln shutdown. Further- 
more the tuyéres and grate bars can be replaced through the furnace doors. 
This permits minor repairs being made in a short time with the stoker in 
operating position. 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocrETy, Chicago, IIL, 
February, 1929. (Heavy Clay Products Division.) 
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The main stoker structure carries the frames of both the ash pit and 
furnace doors, forming a simple compact unit in each furnace. ‘This 
frame seals against a recess in the brickwork, making the front of the stoker 
flush with the furnace front. The furnace doors are tile lined and where 
exposed to high heat, the frame is air cooled. 

A slotted, adjustable crank arm in combination with a double pawl and 
ratchet wheel gives a close minimum and maximum coal feed regulation. 
An eccentric on an overhead lineshaft actuates the crank arm through a 
pull rod. The flexibility of this mechanical combination provides uniform 
and independent control at each stoker. 


Fic. 1. 


The coal progresses from the stoker hopper through the ram case, into 
the retort, then up past the tuyéres into the furnace, or combustion 
chamber. The primary air for combustion is supplied through the tuyéres 
and the secondary air through the grates. This double control permits 
operating each furnace much like a gas producer and gives control of 
length of flame. ‘These controls have not been as positive as desired 
and some changes are being made on them at this time. 


Coal Handling Equipment 


The coal handling equipment serving these stokers was designed by Mr. 
Hausmann. A steel drag conveyer operating transversely underneath the 
railroad siding carries the coal from hopper bottom cars to a bucket eleva- 
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tor. ‘The elevator lifts the coal to the top of a concrete silo-type storage 
bin with a capacity of 150 tons of coal. When drawing on the storage bin, 
this same elevator is used to lift the coal from the bottom of the storage 
to a screw conveyer running across the top of the bin. The screw conveyer 
carries the coal from this point to hopper over the kiln. The delivery from 
the elevator is so arranged that the amount of coal going to the conveyer 
is under control, any surplus amount falling directly into the bin, the same 
as when the bin is being filled from a railroad car. 

From the hopper over the kiln the coal is fed by gravity through spouts 
to all of the individual stoker hoppers. 


Car Tunnel Kiln 


The tunnel kiln, to which these stokers are applied is used for firing one- 
fire glazed and unglazed electric porcelain to cone 12. The kiln length is 


250 ft., the tunnel is 48 in. wide and 45°/s in. high. Sixteen cars (each 6 
ft. long) are fired per 24 hours—each car carrying an average of 100 saggers, 
measuring approximately 12'/,x 16'/4x4°/, inches high. This corresponds 
with a car charging schedule of 1 hour and 30 min. or a firing period of 
25'/2 hours and a cooling period of 15 hours. 

The kiln is equipped with 8 stokers, 4 on each side, located 10 ft. on cen- 
ters. Elkhorn (Eastern Kentucky), Mine No. 214, 1'/2-inch run-of-mine 
screenings are used. The amount of coal burned in the 8 stokers is 7500 


Ibs. per 24 hours. 

Covering the furnace section of the kiln and resting on the parapet walls 
is a sheet metal hood ‘from which hot air is drawn and delivered by duct 
system for heating their new plant extension. In addition to this, the 
waste heat from the cooling end of the kiln is also distributed for plant 
heating purposes. 

To take care of periods when the grates are being cleaned a sheet metal 
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hood is mounted over each stoker and connected to a duct system. This 
carries all smoke and furnace fumes through the roof to the atmosphere. 


Conclusions 


After a year’s operation, it seems fair to draw the conclusion that the 
mechanical stoker is practical and very desirable in connection with 
continuous kiln operation. The year’s experience, however, has clearly 
indicated that the stoker employed possessed some weaknesses, some of 
which have been remedied during the year, while others will be worked out 
in a new and heavier design which is being developed by the Laclede 
Company. 


HARROP CERAMIC SERVICE CO 
310 W. Broan Sr. 
COLUMBUS, OHIO 


CLAY SEWERPIPE MANUFACTURE! 
VI. Heat-Balance Determinations 


By R. E. ARNOLD AND GeorGe H. DuncomBE, JR.? 
ABSTRACT 

Heat-balance determinations were conducted on a number of sewerpipe kilns and 
the kiln efficiencies were found to vary from 14.97% to 29.03%. The method of cal- 
culating the heat balance is described in detail. Kiln efficiencies for individual periods 
range higher for the second period in most cases with some of the kilns reaching upward 
of 40% efficiency. In general as the kiln reaches higher temperatures the kiln efficiency 
decreases due to increasing stack and kiln structure losses. In all, thirty-four kiln tests 
were conducted in six plants in various sections of the country, in twenty-six of which 
heat-balance calculations were made, the remainder being auxiliary tests giving only 
general operating data such as tonnage of ware, fuel consumption, temperature schedule, 
and ware analysis. 

I. Introduction 

The round downdraft kiln is flexible, and therefore readily satisfies such 
a diversified product as clay sewer pipe. There is some promise of the 
acceptance of other firing equipment which may prove successful, but until 
the application of such equipment has proved superior by experimentation 
the round periodic kiln will hold the stage. 

As a part of their program of research the Eastern Clay Products Asso- 
ciation and the Clay Products Association approved an extensive kiln 
investigation* which began in the fall of 1926 and ended in the spring, 1928. 
This program was intended to develop fundamental design and manipula- 
tion factors with a view to increasing the efficiency of the periodic kilns 
in common use in the industry. 

In all, thirty-four kiln tests were conducted in six plants in various sec- 
tions of the country, in twenty-six of which heat-balance calculations were 
made, the remainder being auxiliary tests giving only general operating 
data such as tonnage of ware, fuel consumption, temperature schedule, 
and ware analysis. 

The results of the investigation are of such magnitude as to make it 
difficult to present them as one comprehensive paper and for convenience 
as well as simplicity a series of papers written by the various members of 
the research organization have been arranged, of which this is the first. 

The purpose of this paper is to outline the method of attack, the detail 
of test procedure, and the method of heat-balance calculation used in the 
investigation. 

' Presented at the Annual Meeting, AMERICAN CERAMIC SocrETy, Chicago, IIlL., 
February, 1929. (Heavy Clay Products Division.) 

2 Industrial Fellows, Clay Products Association Industrial Fellowship, Mellon 
Institute, Pittsburgh, Pa. 

3 Conducted by R. E. Arnold (in charge), R. L. Blessing, E. A. Hertzel, H. C. 
Harrison, G. R. Pole, and C. E. Parmelee under the supervision of E. Ward Tillotson, 
Assistant Director at Mellon Institute. 
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II. General Consideration 


Previous to the start of this program the investigation was much con- 
cerned with the selection of the heat-balance methods. The Bureau of 
Mines‘ kiln study for both the Four Heavy Clay Associations® and the 
Refractories Manufacturers Association’ was the source of most of the 
methods used in this investigation. 

As the purpose was to make comparisons in kiln design and manipulation 
and do this with variations in clays, fuels, draft conditions, and tempera- 
ture requirements, the heat balance was decided upon as the only satis- 
factory means to disclose the fundamental principles involved. ‘To lessen 
the effect of varying local conditions it was decided to divide the heat balance 
into five separate periods each of which constituted a separate heat-balance 
calculation. These arbitrarily chosen periods were based upon the top 
control temperature and were divided as follows:’ 


Periods 


lst Start to 350°F 
2nd 350 to 800°F 
3rd 800 to 1400°F 
4th 1400 to 1900°F 
5th 1900° to Finish 


The use of temperature-interval subdivisions was presumed to permit 
more detailed analysis of the results of alterations in manipulation or design 
particularly in the third and fourth periods. In some cases, the first, 
second, and fifth periods were influenced by clay requirements to an ex- 
tent that obscured the results of proposed comparisons but in the third 
and fourth periods the effects of changes in time, draft, and other elements of 
manipulation, as well as type of fire box, flue system, and other elements of 
design, could be shown satisfactorily by means of heat-balance calculations. 

In the first three plants comparisons were made on 36-ft. diameter kilns 
and in the last three plants they were made on 32-ft. diameter kilns. In all 
the plants the large ware was 24-inch D.S. pipe. 


Ill. Detail of Test Procedure 


The general procedure was similar to the reported work of the Bureau 
of Mines‘ but was altered to meet the requirements of the sewerpipe kilns. 


4 W. E. Rice and R. A. Sherman, ‘“‘The Determination of the Distribution of Heat 
in Kilns Firing Clay Wares,’’ Jour. Amer. Ceram. Soc., 7 [10], 738-63 (1924). (Consid- 
erable advice and assistance in developing the method used was obtained from W. E. 
Rice personally. ) 

5 Burning Investigation of Four Heavy Clay Associations published privately. 

6 Problems in Firing Refractories, Bureau of Mines, Bull., No. 271. 

7 Only two heat-balance calculations (see Footnote 4, and Henry N. Baumann, 
Jour. Amer. Ceram. Soc., 10 [11], 860 (1927)) are recorded to the authors’ knowledge in 
which the calculation was divided into periods, and both of these were divided with 
respect to time using 24-hour intervals as the basis. 
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The object of each test was to obtain complete data on the operation and 
the results from which comparisons such as have been previously indicated 
could be made. As the investigation proceeded changes in manipulation 
and design as suggested by previous results were incorporated in the pro- 
gram. 

For each heat-balance test the procedure in selecting the data for com- 
putation and detailed information obtained was as follows: 
Every kiln setting was carefully recorded as to 
number of stands, number of pipe high, and size of 
pipe set in the various locations throughout the kiln. The divisions of 
the kiln setting were: (1) pockets, (2) Ist, 2nd, etc., fire ring, (3) Ist, 
2nd, 3rd, etc., ring of large pipe, (4) backout, (5) stuffing for fire ring, 
large pipe, and backout, and (6) corners for fire ring, large pipe, and 
backout. From these records the number of pieces of each size pipe was 


(1) Ware Records 


obtained. 

During the setting at least 10 pieces from each size pipe were weighed 
and marked for identification. A sample of clay was also taken which rep- 
resented the average setting. Percentage ignition loss (dry basis) was 
determined on this sample. ‘The loss in weight of the ten marked pipe 
was also determined. 

The following data were then calculated: (1) weight of clay, as set, and 
(2) weight of clay, as fired. ‘The weight of clay (dry basis) was according 


to the formula: 
Wt. of fired clay XK 100 


100 — % ignition Joss 


= wt. of dry clay 


Also the weight of clay as set minus the weight of clay (dry) equals the weight of 
water in clay which was used in calculating heat lost by evaporation of this moisture. 
See Item (3) in the Section IV following. 

Fuel oil and natural gas quantities were de- 
termined by means of meters calibrated to 
measure volume. ‘This volume was in cubic feet for gas and gallons for 
oil, both at a known temperature and pressure from which the weight 
calculation was made. Hourly readings were taken for both the gas and oil. 

For coal firing, however, the fuel measurements were somewhat more 
complicated. A known amount of coal which was estimated to carry the 
kiln from the start to the nearest eight-hour reweighing time was placed 
about the kiln. At each firing the number of shovels of coal was recorded 
and summarized for the coal weighing period. At the end of the shift the 
residue fuel was reweighed and subtracted from the original supply set 
out. The weight of fuel for each firing was then calculated by dividing 
the number of shovels of fuel fired throughout the period into the total 
amount of fuel consumed, and then multiplying by the number of shovels 
fired at each firing. 


(2) Fuel Measurements 
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A correction for moisture content was made for each shift by a moisture 
determination on a sample of the coal. 

A sample of the fuel was taken for ultimate and proximate analysis, 
calorific value, and fusion temperature of the ash. 

In order to determine the quantity of fuel which was considered to enter 

the kiln as a gas, a correction was necessary for the unburned fuel in the 
ashes. ‘The ashes were weighed and a sample taken for the determination 
of the combustible material which was assumed to be carbon. The ash 
was allocated over the cycle to each period in accordance with the amount 
of fuel burned, thus obtaining a fixed deduction from each pound of coal 
fired. 
All temperatures in and around the kiln with excep- 
tion of the outside atmospheric and kiln-wall tem- 
peratures were measured with a pyrometer system 
especially adapted for the purpose. With exception of a few control 
thermocouples a chromel-alumel thermo-element was used for each tem- 
perature position. Bare thermo-element, No. 1S-gage wire, was used 
and brought to the outside of the kiln where it was attached to compensat- 
ing lead wire. All compensating wire was led to a common point main- 
tained at 32°F by ice and water. From this cold junction point copper 
leads were conducted to the field laboratory. A switchboard and the 
potentiometer were used for measuring the millivolts developed by each 
couple. 


(3) Temperature 
Measurement 


A continuous stream of flue gas was obtained by 
suction and led from a water-cooled tube in the 
main flue into the field laboratory. A small por 
tion of the sample was bubbled into a gallon sample bottle. The speed 
of flow of this portion was adjusted to approximately fill the sample bottle 
within the hourly or half-hourly period over which the analysis was desired. 

Analysis for carbon dioxide, oxygen, carbon monoxide, and nitrogen by 
difference, was made with an Orsat apparatus. 

. The mols of flue-gas data were calculated from fuel 

(5) Quantity of pe 
Flue Gas consumption data and gas composition data according 

to the methods outlined in Item (6), Section IV. 
Static pressures throughout the kiln system were mea- 
sured by the aid of an Ellison draft gage. Pressures thus 
obtained were below atmospheric. Static pressures were taken as a rule 
in the main flue, well-hole, secondary flues, paving course, and floor level. 
Iron pipe ('/,-inch diameter) was conducted from these points to the 
outside of the kiln and thence to the field laboratory by pressure hose. 
A record was kept of all changes made in the control of 
the kiln or any change in manipulation. The time, 
degree, and nature of the change was recorded. 


(4) Gas Composition 
Data 


(6) Pressures 


(7) Log of Kiln 
and Control 
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A working drawing was made of all the kilns on 
which a complete test was conducted. 

In an attempt to measure the rate of moisture re- 

moval from the ware in the kiln two pieces of the 
large size pipe were suspended, both top and bottom center of the kiln. 
These pieces were weighed hourly and the percentage weight-loss deter- 
mined. ‘Trouble was encountered in determining the end of watersmoking 
by this method as it was found that with some clays weight-losses were 
more or less continuous giving no indication of the point where it would be 
safe to advance the temperature rapidly. 


(8) Kiln Drawing 


(9) Watersmoking 


Norte: Decomposition of various minerals as well as the ability of the clay to hold 
on to the last traces of water may account for this condition. 


(10) Miscellaneous Data Additional data was taken such as: 


(1) Outside air temperature, pressure, and relative humidity. 

(2) Draft distribution (by means of induction fan and anemometer). 

(3) Ware analysis (No. 1 ware, serious defects, etc.). 

(4) Cone temperature, glaze, strength, and absorption distribution 
from test pieces placed throughout the setting. 


IV. Calculation of Heat Balance 


For the computation of the heat balance for each period of the firing 
the following items were selected: 


(1) Total heat input from fuel. 
(2) Heat required to fire ware including rings. 
(3) Heat in water-vapor in flue gas from moisture in ware. 
(4) Heat in combustible in ashes. 
(5) Heat in combustible in flue gas. 
(6) Heat in dry flue gas leaving main flue. 
(7) Heat in water-vapor in flue gas formed from fuel. 
(8) Heat in water-vapor in flue gas from air entering. 
(9) Heat in water-vapor in flue gas from moisture in fuel 
(10) Heat given up to kiln bottom and flues from floor to base of stack. 
(11) Heat required to raise temperature of kiln walls 
(12) Heat required to raise temperature of kiln crown. 
(13) Unaccounted for losses including radiation and convection. 


Although in many instances the calculation of these items differed very 
little from the methods employed by Rice and Sherman,‘ it is considered 
advisable to submit them offering what changes were adopted as standard 
practice. 


(1) Total Heat 
Input from Fuel 


The total heat input was found by multiplying the 
total number of pounds of dry fuel used during the 
period by the calorific value of a pound of dry fuel 
as determined by analysis. 


where C = calorific value of fuel in B.t.u. per pound (dry basis) 
A = number of pounds of fuel fired (dry basis) 
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(2) Heat Required ‘The heat requirement for the clays of these tests 
to Fire Ware was assumed to be equivalent to the values given 
Including Rings by H. E. Simpson* on a Canton, Ohio, shale. 


H, = W (S;—S;) 

W = wt. of ware set (dry basis) in pounds 

S; = heat of summation at the average final ware temperature in B.t.u.’s per pound 
S; = heat of summation at the average initial ware temperature in B.t.u.’s per pound 


Note: To obtain the necessary temperature data two couples were placed in a top 
24-inch pipe, and two more were placed in a bottom pipe in the same stand. In each 
of these positions one of the couples was mudded against the outside surface of the barrel 
of the pipe and the head of the other was placed about 4 inches deep in a hole in the 
socket, and mudded. Readings of these couples were averaged to get the temperatures 
which were used to obtain the unit heat value from a curve prepared for the purpose. 


This calculation was made for the total period. 
. The heat lost by evaporation of moisture from 
(3) Heat in Water P 
‘ ware is a function of the quantity of water in 
Vapor in Flue Gas from : 
‘ . the ware and the heat required to evaporate 
Moisture in Ware 
the moisture and raise its temperature to that 
of the discharge at the base of the stack. 

When considering the heat contained in the moisture in the flue gases it 
is essential to know the rate of removal of water from the ware, the initial 
temperature of the water at the start of the heat balance, and the tem- 
perature at which the moisture leaves the system. 

The temperatures are measurable but the rate of removal is somewhat 
indefinite. The hourly moisture loss was determined from the rate of 
weight-loss from two suspended pieces, it being assumed that the moisture 
in ware left at the same rate. The amount of this heat was calculated 
hourly as follows: 

H; = wt. of water removed in pounds times difference in heat capacity of water at 


the initial ware temperature and of steam® at temperature of gases leaving main stack 
flue. 


The heat lost in the combustible in the refuse was obtained 
by multiplying the number of pounds of ashes removed 
times the percentage combustible in the ash times the 
calorific value of carbon burned to carbon dioxide. This 
calculation was made for the total period. When the ashes were not 
removed at the end of each period the calculation was made for the entire 
firing and the period allotment made according to the measured fuel. 


(4) Heat in 
Combustible 
in Refuse 


8 H. E. Simpson, Jour. Amer. Ceram. Soc., 10 [11], 897-918 (1927). 

® Marks and Davis, Steam Tables and Diagrams. 

Heat capacity of steam at high temperatures were taken from molal heat curves 
given by Lewis and Randall in Principles of Thermodynamics, McGraw-Hill Book Co. 
Water was considered to be taken to 212°F and evaporated then curve values applied 
for vapor. 
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The heat-loss obtained from this source was 


(5) Heat in Combustible 


in Flue Gas 
i = %CO. + %CO 
pound of fuel X calorific value of CO burned to CO, (which is taken as 10,200 B.t.u.). 


xX wt. of fuel fired (dry basis) X % carbon in flue gas per 


%CO 
%CO + %CO 
fraction thereof and the calculation of heat lost by this item made on this 
basis. The eight-hour shift values were summarized for the period cal- 


value was averaged for each eight-hour shift or any 


culation. 
This heat loss was calculated from the following 


(6) Heat in Dry Flue formula: 


Gases Lost up Stack 

H, equals average number of mols of carbon dioxide gas per pound of carbon times 
pounds of carbon up stack times the difference in heat capacities'® at the entering 
temperature of the air, and the temperature of the carbon dioxide leaving the system, 
plus average number of mols of diatomic gas per pound of carbon times pounds of car- 
bon up stack times the difference in heat capacities at the entering temperature of the 
air, and the temperature of the diatomic gases leaving the system. 

These calculations were made for each eight-hour period. 

The data for calculating the mols of flue gas per pound of carbon are 
obtained from the gas analysis. The gas-analysis figures are given in per 
cent, but since according to Avagadro’s hypothesis equal volumes at the 
same pressure of all gases contain the same number of molecules, this per- 
centage figure is the same as number of mols per 100 mols. Then the 
pounds of carbon per 100 mols of flue gas from the carbon dioxide will be, 

] 
CO; x 44 12 x 
44 


(mols per 100 mols) (mol. wt.) (atomic wt. of carbon) (inverse of mol. wt. of car 
bon dioxide) 


This simplifies to 12COs. 

Likewise for the pounds of carbon per 100 mols of flue gas from carbon 
monoxide the quantity of 12CO is obtained. 

Then to obtain mols of flue gas per pound of carbon the following formula 
is set up: 


Mas.g. = — 
12(%CO0; + %CO) 
Mas.g. = mols. of dry flue gas 
8.33 


~ %CO: %CO 

Mols of carbon dioxide and diatomic gases were found by multiplying 
the average percentage of each for the 8-hour shift times the average mols 
of flue gas per pound of carbon up stack figured from each gas analysis. 


10 Haslem and Russel, Fuels and Their Combustion. 
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Heat lost by this item is calculated as 


(7) Heat in Water-Vapor in 
follows: 


Flue Gas Formed from Fuel 


__H; equals per cent H; in fuel times weight of fuel burned (dry basis) times 9* times 
difference in heat capacity of water at atmospheric temperature and of steam at the 
temperature of the gases leaving the system. 


This calculation was made for each eight hours. 

For this calculation the assumption was 
made that the total mols of flue gas 
equaled the total mols of air entering. 
The calculation was as follows: 


(8) Heat in Water-Vapor in 
Flue Gases from Moisture 
in Air Entering 


Hs equals number of mols of air entering times per cent relative humidity time 
number of pounds of water per mol of saturated air!! times the difference in heat ca- 
pacities'? between moisture at the temperature entering and the temperature of the 
gases leaving the flue. 


One calculation for each temperature period was made. 

The calculation was made the same as Item 
(7) except for the factor 9. The moisture in 
the fuel was determined by test. 


(9) Heat in Water Vapor 
from Moisture in Fuel 
. This calculation was separated into three divi- 
(10) Heat Given up to 
Bottom by Gases from 
Floor to Base of Stack 


sions, namely, the heat given up by the carbon 
dioxide, the diatomic gases, and the water- 
vapor. The calculation was made by multi- 
plying the mols of each of the gases times the difference in heat capacities 
for these gases at the temperature of the gases at the floor and at the 
base of the stack. 
Values were obtained for each eight-hour shift. 

Separate calculations were made each 
period for red brick and fire brick. The 
heat loss was found by multiplying the 
mass of brick in pounds times the average temperature rise of the brick 
times the specific heat'® of the brick at the average initial and final 


(11) Heat Used to Raise the 
Temperature of the Walls 


temperatures. 
The calculation was made for each period. 


* Ratio of molecular weight of water to that of hydrogen. 

11 “Fan Engineering,” Buffalo Forge Company. W. H. Carrier. 

12 From model heat capacity curves, loc. cit. 

\'8The specific heat of fire brick was obtained from a curve drawn from Mellor’s 
formula: C = 0.192 + 0.000033T. The sp. ht. of red brick was read from a curve 
obtained by drawing a line through Trinks’ Value (2.00 at 500°F) parallel to the fire- 


clay brick. 
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This loss was calculated the same as 
above using the weights of fire brick 
and red brick of the crown as deter- 


(12) Heat Used to Raise the 
Temperature of the Crown 


mined from drawings. 


This i ras obtai by 
(13) Unaccounted for Losses Including 


Radiation and Convection Losses 


V. Average Data of All Tests 


In Tables I to V, inclusive, the percentage heat dissipation for the various 
kiln tests for each period of the firing is given. Table VI shows the heat 
dissipation summarized and expressed in percentage for the entire firing 
for each test of the kiln survey. 


Note: All tests burned coal except the last six. Of this group Test 31 burned 
natural gas and the remainder burned oil. 


TABLE I 


Heat Accounts (PER CENT) First Perriop (STarT 350°F) 


& Og Be BS Ba SS ee os 
1 100 17.99 20.07 1.62 21.57 11.02 3.51 0.19 4.94 
2 100 16.00 26.49 2.83 8.20 26.22 4.28 0.17 6.67 
3 100 18.48 38.78 2.85 6.82 
5 100 19.12 8.47 4.81 14.37 20.83 3.79 0.16 0.54 0.16 5.65 4.84 17.26 
6 100 23.30 8.54 4.14 5.14 12.68 3.80 0.59 9.48 9.24 23.10 
7 100 14.70 7.89 4.30 25.59 30.49 3.89 0.18 0.55 0.92 5.81 5.90 0.22 
8 100 20.29 7.24 4.45 11.37 7.34 3.77 0.94 0.52 0.16 7.64 6.07 31.04 
9 100 11.73 4.24 3.88 15.58 7.01 3.38 0.08 0.12 1.98 4.32 3.78 43.88 
10 100 13.18 14.92 3.62 15.04 14.51 3.53 0.32 0.18 0.88 7.84 6.46 19.51 
11 100 21.27 6.52 4.67 9.29 15.76 3.41 0.26 0.15 1.44 0.48 5.80 30.98 
12 100 18.27 10.50 2.22 10.41 15.59 3.44 0.26 0.24 4.04 5.49 5.18 24.36 
13 100 21.57 18.48 5.56 8.18 17.45 3.44 0.36 0.13 0.69 4.69 5.50 13.94 
14 100 21.57 20.38 3.27 12.88 10.74 2.90 0.21 0.15 4.55 3.66 7.02 12.70 
15 100 14.91 4.26 0.82 10.99 9.45 3.38 0.18 0.16 10.65 7.32 5.01 32.87 
18 100 21.05 14.36 3.38 14.28 15.88 3.49 0.31 0.40 2.18 15.93 6.57 2.16 
20 100 22.77 5.41 0.96 15.36 17.09 3.53 0.15 0.24 2.64 12.86 8.70 10.28 
24 100 15.80 6.20 1.11 13.83 15.42 3.76 0.17 4.93 5.27 33.52 
25 100 23.61 17.24 2.47 8.26 27.85 3.88 0.23 6.88 6.50 3.08 
26 100 24.49 12.22 2.82 12.89 14.13 3.53 0.12 0.16 7.03 5.90 16.69 
27 100 24.08 7.08 2.24 10.21 20.88 3.90 0.20 0.10 6.26 5.78 19.27 
29 100 31.32 6.51 6.55 7.60 6.21 0.02 8.02 7.38 26.38 
30 100 42.12 11.14 5.17 7.53 6.03 0.04 5.94 11.20 10.83 
31 100 33.49 6.52 5.23 15.4210.30 0.13 1.18 0.37 8.74 18.61 
32 100 37.42 7.98 5.91 9.36 6.06 0.05 0.83 7.99 12.46 11.95 
33 100 38.47 9.76 6.90 1.44 2.03 4.38 8.73 9.26 19.04 
34 100 44.27 5.44 7.96 1.61 2.78 3.49 8.46 12.01 13.97 


. 
| 
‘ 
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Total heat input 


© © Total heat input 


100 
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100 
100 


100 


100 
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Heat to fire 


CLAY SEWERPIPE MANUFACTURE. 


> Given up to bot 
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bo 
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.73 
.10 
.89 
.99 


.52 
.63 
3.87 
.93 
.62 
. 66 
.05 
2.43 
.92 
.O1 
.60 
.91 
36 
7.59 
7.40 
3.81 
.O1 


stored 


Heat 
crown 


10. 
9. 
8. 

10. 


(800 To 1400°F) 


Heat given up tc 


bottom 


10.6 


Heat stored 


walls 


TABLE II 
Heat Accounts (PER CENT) SECOND PERIOD (350 To 800°F) 
2 = = 
& > be 
= 53 568 88 BE BE 
48 1.62 4.02 31.48 3.79 0.57 
ae 2.83 2.04 24.45 3.90 0.17 
.29 2.86 3.82 
.04 4.81 3.56 18.58 4.03 0.11 0.57 
.07 1.96 4.14 0.97 138.48 4.13 0.58 
.53 0.79 4.30 4.58 17.33 2.93 0.06 0.59 
.98 0.55 4.46 1.91 7.85 3.90 0.05 0.54 
10 0.34 3.88 2.64 19.56 3.66 0.29 0.23 
64 3.62 3.13 14.43 3.76 0.28 0.24 
85 0.32 4.67 2.24 14.74 3.67 0.31 0.19 
58 2.23 1.57 11.06 3.51 0.07 0.21 
12 0.53 5.56 1.04 10.68 3.46 0.21 0.18 
.87 3.27 2.23 12.12 3.50 0.18 0.16 
65 0.82 4.61 30.23 3.41 0.52 0.18 
.56 0.17 5.70 3.10 15.43 3.67 0.26 0.38 
95 1.67 0.96 3.67 14.40 3.66 0.19 0.29 
94 1.95 1.11 5.81 21.51 4.14 0.18 
.44 1.72 2.47 2.90 28.08 4.50 0.27 
11 4.01 2.80 3.20 24.58 3.85 0.12 0.17 
20 1.40 2.24 3.11 24.53 4.50 0.30 
85 0.66 2.51 18.25 7.32 0.08 
.85 3.88 1.11 15.19 6.42 0.07 
.49 1.89 2.43 14.14 10.88 0.04 
48 1.30 1.86 13.85 6.41 0.04 
72 2.35 2.90 9.92 6.21 0.05 
10 0.97 1.59 6.66 6.07 0.10 
TABLE III 
HEAT AccountTs (PER CENT) THIRD PERIOD 
= 53 58 #88 BE BE 
25 1.62 2.70 41.94 4.34 0.32 
77 2.83 1.15 35.65 4.42 0.40 
80 2.85 2.92 52.3 5.12 0.22 
.69 4.81 0.97 22.05 4.59 0.07 0.66 
. 96 4.14 0.67 16.61 4.44 0.07 0.63 
02 4.30 1.44 25.02 4.69 0.10 0.67 
96 4.45 0.76 12.17 4.44 0.05 0.89 
85 3.87 0.86 30.11 4.20 0.56 0.18 
.04 3.62 0.60 26.87 4.31 0.54 0.30 
27 4.67 0.64 12.73 3.82 0.22 0.14 
.10 2.22 0.02 12.68 3.93 0.21 0.21 
.46 §.56 0.31 7.7 3.82 0.09 0.14 
98 3.27 0.07 8.10 3.75 0.15 0.15 
49 0.82 1.59 27.66 4.12 0.57 0.18 
58 3.41 0.58 22.10 4.24 0.40 0.56 
.87 0.96 0.32 11.93 3.98 0.08 0.35 
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crown 
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for 


Unaccounted 


loss 


for 


Unaccounted 


loss 


20.79 


5 14.34 


15.02 

8.65 
11.29 
15.18 
15.74 
15.91 
19.25 
14.73 
20.17 
20.32 

8.84 


|| 
| | 
. 100 19 
100 37 
100 23 
100 38 81 3.61 
100 35 65 9.19 
100 31 .76 10.06 
100 36 12 13.54 
100 30 .64 10.46 
10 100 32 .68 9.80 
11 100 32 31 7.33 
j 12 100 39 .52 6.89 
13 100 38 29 0.46 
' 14 100 35 58 8.74 
15 100 18 76 3.20 
18 100 36 33 1.14 
20 100 43 95 —5.72 
' 24 100 34 69 1.62 
25 100 35 88 —3.43 
26 100 38 .382 —10.31 
27 100 30 32 3.57 
29 100 28 17.74 
30 100 39 6.21 
' 31 100 35 06 2.37 
t 32 100 38 17 6.35 
33 100 38 83 6.38 
34 100 44 31 4.90 
13 
19 
13 
21 27 
25 
22 48 
4 64 
i 9 20 .09 
10 20 .52 
11 30 07 
12 35 .18 
13 33 04 
14 37 10 
15 15 58 
18 20 70 
20 38 41 
i 
| 
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TABLE III (Continued) 


HEAT ACCOUNTS (PER CENT) THIRD PERIOD (800 To 1400°F) 


8 38 83 8. G2 Se FS BE Se 
F OF BE BE BS BE mE SS 
24 100 31.97 1.11 0.64 21.67 5.11 0.24 12.81 11.43 10.15 4.87 
25 100 14.73 2.47 1.65 46.34 5.06 0.28 13.66 5.55 5.29 4.98 
26 100 33.23 2.80 0.83 20.92 4.28 0.10 0.30 11.47 13.30 9.02 3.74 
27 100 26.61 2.23 0.88 33.48 5.03 0.22 13.34 7.32 6.73 4.15 
29 100 16.91 0.71 29.62 8.09 0.08 11.48 8.16 4.14 20.81 
30 100 32.20 0.34 15.90 7.42 0.05 9.76 13.44 7.89 13.00 
31 100 24.73 0.75 19.96 12.26 0.12 12.44 11.46 5.84 12.45 
32 100 24.25 0.81 25.00 7.42 0.08 10.60 10.18 5.24 16.41 
33 100 27.12 0.27 5.46 6.76 0.08 17.86 7.66 4.34 30.45 
34 100 26.35 0.08 12.78 6.78 0.14 15.73 12.29 4.48 21.36 
TABLE IV 
(PER CENT) FourtH PEriop (1400 To 1900°F) 
1 100 16.32 34.77 4. 0.33 12.66 
2 100 18.92 32.72 4.90 0.42 17.12 
3 100 16.52 2 60.80 6. 0.26 19.84 
5 100 24.10 4 18.53 5 0.09 0.72 12.89 9.53 4.22 16.02 
6 100 23.69 4 19.24 5 0.06 0.86 13.89 8.76 5.10 18.69 
7 100 22.65 4 25.67 5 0.10 0.74 16.27 9.17 3.71 9.48 
8 100 17.29 4, 17.74 5 0.05 0.56 11.08 10.35 3.58 23.26 
9 100 16.538 3 36.32 5 0.39 0.24 15.91 7.81 4.01 9.26 
10 100 15.93 3.62 0.02 30.36 5. 0.32 0.33 14.09 8.76 6.97 14.27 
11 100 27.05 4.41 0.015 18.18 4. 0.16 0.15 15.41 10.138 6.60 13.74 
12 100 23.01 2.23 20.25 4.53 0.35 0.20 18.05 10.79 6.24 14.35 
13 100 25.92 9.06 0.12 16.05 4. 0.21 0.20 16.43 10.14 5.17 15.74 
14 100 24.17 .. 27 16.96 4.37 0.32 0.21 19.50 8.04 5.43 17.73 
15 100 15.56 0.68 0.36 29.27 4.76 0.46 0.22 13.59 6.97 4.47 23.66 : 
18 100 19.17 2.00 0.06 27.68 4. 53 0.34 17.81 7.84 6.50 13.06 
20 100 16.62 0.96 0.11 27.64 4.70 0.13 0.34 21.94 6.65 3.38 17.55 
24 100 28.59 1.11 0.06 22.06 5.& 0.34 16.96 13.68 7.88 3.74 
25 100 24.12 2.34 0.04 28.34 5. 0.35 13.72 12.27 6.89 6.17 . 
26 100 22.64 2.80 0.29 26.37 4 10 0.31 15.38 9.61 5.57 12.11 
27 100 20.72 4.3 20.12 5 0.40 15.90 13.41 6.92 12.88 
29 100 21.82 0.02 29.22 8.5 .12 14.14 11.53 3.50 11.15 
30 100 25.92 0.19 28.52 8.40 0.08 13.92 15.93 4.54 2.49 
31 100 19.88 0.11 24.60 13.86 0.20 17.76 12.74 2.80 8.11 
32 100 28.28 0.20 22.57 8.47 0.10 13.10 14.18 6.06 7.03 
33 100 31.94 16.17 7.76 0.14 17.88 17.08 4.29 4.73 
34 100 35.09 0.06 14.63 7.76 0.12 15.29 14.92 5.51 6.72 
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TABLE V 
Accounts (PER CENT) FirtH PEeriop (1900° To Finish) 
1 100 8.12 1.62 0.14 30.08 5.36 0.32 16.67 
2 100 6.37 2.83 0.25 29.25 5.30 0.39 14.53 
3 100 11.24 2.85 0.15 39.09 5.96 0.13 26.88 
5 100 10.89 4.81 9.04 23.42 5.73 0.10 0.82 11.31 2.99 1.44 29.45 
6 100 5.65 4.14 2.63 28.80 5.98 0.08 0.66 12.05 3.31 1.57 35.13 
7 100 5.57 4.30 4.96 30.25 5.86 0.07 0.84 11.98 4.46 3.35 28.26 
8 100 5.56 4.45 10.34 25.72 5.95 0.14 1.05 8.08 4.08 1.07 32.66 
9 100 8.46 3.86 0.27 38.96 5.42 0.38 0.23 7.92 9.33 2.57 22.60 
10 100 10.14 3.62 32.18 5.41 0.30 0.31 14.70 6.85 7.96 18.53 
11 100 15.24 2.09 31.32 5.75 0.26 0.22 18.32 11.71 3.33 11.77 
12 100 17.68 1.24 27.77 4.37 0.50 0.32 35.59 6.17 2.67 3.69 
13 100 21.44 1.40 0.26 20.30 4.11 0.28 0.19 14.72 8.89 4.81 23.07 
14 100 15.08 5.23 26.09 4.87 0.46 0.24 20.29 15.16 1.89 10.69 
15 100 11.29 0.68 31.60 5.28 0.70 0.27 15.68 8.04 0.11 26.34 
18 100 8.20 1.16 32.95 5.28 0.61 0.48 17.34 5.97 2.95 25.06 
20 100 11.07 2.03 25.82 5.12 0.18 0.33 19.29 6.75 2.43 26.98 
24 100 13.69 1.28 26.90 6.16 0.33 18.14 10.38 5.52 17.59 
25 100 12.85 1.81 29.60 6.09 0.42 13.99 9.95 3.74 21.55 
26 100 10.32 0.92 0.29 34.68 5.81 0.04 0.30 15.43 8.08 1.51 22.61 
27 100 9.23 4.96 29.17 5.87 0.58 18.70 8.55 4.16 18.77 
29 100 8.16 34.51 10.11 0.18 15.15 9.70 2.43 19.76 
30 100 9.80 0.13 34.36 8.47 0.16 20.59 4.74 1.57 20.18 
31 100 10.19 26.34 15.06 0.39 16.51 10.80 3.96 16.76 
32 100 8.04 36.80 9.42 0.15 14.35 8.88 3.36 18.99 
33 100 9.61 21.78 8.92 0.17 22.29 14.77 3.04 19.41 
34 100 11.78 21.05 8.42 0.16 19.98 12.82 3.97 21.82 
TABLE VI 
HEAT ACCOUNTS FOR ENTIRE TEST (PER CENT) 
3 = 3 
a = & = = = = 
Ss 85 Se S82 86 33% 
& We se OS Va BS 85 Sa RS = 
1 100 14.97 1.95 1.61 3.93 33.86 4.45 0.35 12.28 
2 100 18.99 2.92 2.82 0.86 28.95 4.65 0.34 13.49 
3 100 16.15 2.31 2.92 5.19 
5 100 21.20 0.94 4.79 5.62 20.97 4.86 0.10 0.69 9.66 8.06 3.76 19.50 
6 100 19.46 0.84 4.14 1.48 20.62 5.05 0.05 0.69 11.50 8.47 5.04 22.55 
7 100 11.74 0.90 4.30 5.68 26.55 4.90 0.10 0.72 11.37 7.54 4.93 15.65 
8 100 17.06 0.67 4.45 7.26 18.46 5.13 0.52 0.82 8.16 8.55 4.55 24.76 
9 100 18.99 0.60 3.88 2.84 28.31 4.38 0.387 0.21 12.52 8.19 4.89 14.80 
10 100 18.35 1.87 3.62 2.46 25.55 4.52 0.38 0.29 11.11 9.07 7.66 15.08 
11 100 25.97 0.83 4.16 1.48 18.17 4.17 0.22 0.16 12.51 10.03 6.94 15.22 
12 100 26.35 1.52 2.09 1.65 17.72 4.09 0.29 0.23 16.07 8.89 6.95 14.11 
13 100 28.31 2.12 5.07 1.18 138.69 4.02 0.20 0.17 11.78 9.98 6.59 16.85 
14 100 28.01 2.08 3.48 1.61 14.38 4.00 0.26 0.19 14.61 10.01 6.81 14.51 
15 100 15.05 0.41 0.76 2.24 27.40 4.35 0.52 0.20 27.40 6.94 4.02 21.34 
18 100 18.88 1.09 2.77 1.57 24.81 4.49 0.45 0.46 15.49 8.00 5.19 16.75 
20 100 20.94 0.42 1.24 1.23 23.03 4.56 0.13 0.32 17.44 8.28 5.58 17.49 
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TABLE VI (Continued) 
Heat ACCOUNTS FOR ENTIRE TEst (PER CENT) 


24 100 24.73 1.03 1.15 2.64 22.34 5.21 0.28 12.92 11.13 7.66 10.88 
25 100 19.76 1.30 2.28 1.46 34.52 5.33 0.32 12.18 9.11 5.71 8.46 
26 100 23.36 1.28 2.21 1.58 26.79 4.79 0.08 0.28 12.57 10.54 5.73 12.17 
27 100 20.06 0.70 3.56 1.39 27.06 5.21 0.39 14.24 9.56 6.10 11.71 
29 100 19.24 0.37 0.93 27.64 8.34 0.10 11.78 9.90 3.91 17.78 
30 100 26.20 0.98 0.54 23.95 7.81 0.08 12.30 12.30 5.23 10.13 
31 100 22.07 0.51 0.79 21.87 13.06 0.18 13.73 11.93 5.01 10.83 
32 100 23.54 0.52 0.82 25.26 7.98 0.10 11.05 11.51 5.76 13.44 
33 100 27.03 0.82 0.81 12.12 7.15 0.11 17.17 12.60 4.86 17.29 
34 100 29.03 0.35 0.58 13.58 7.06 0.12 14.99 13.46 5.65 15.15 


VI. Brief Discussion of Data 


It can be seen that the heat to the ware, heat in the dry flue gases, the 
heat stored in the kiln structure, and the unaccounted for loss which in- 
cludes radiation and convection are the large items of the accounts. 

Kiln efficiencies were found ranging from 11.74 to 29.03%. The only 
recent mention of sewerpipe kiln efficiency was that of Robert Linton" 
which was stated to be only 8%. It is evident that the recent kiln studies 
have developed much greater efficiencies. 

Kiln efficiencies for individual periods range higher for the second 
period in most cases with some of the kilns reaching to about 40% efficiency. 

In general as the kiln reaches higher temperatures the kiln efficiency 
decreases due to increasing stack and kiln structure losses. 

Discussion of the variation in percentage of the different items or the 
different tests would involve a rather comprehensive analysis with relation 
to the variation in conditions of the respective tests and would occupy 
prohibitive space. 

It is expected that later papers will deal with the significant features of 


such analysis. 


14 “Notes on Firing in Downdraft Periodic Kilns,’’ Jour. Amer. Ceram. Soc., 10, 
493-500 (1927). 
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VII. Low Temperature Oxidation' 


By R. E. ARNOLD AND GEORGE H. DUNCOMBE, JR.? 


ABSTRACT 

Data of plant and laboratory experiments on rate of oxidation of carbon found 
in sewerpipe clays are presented. The effect of some metallic oxides as catalysts 
in the low temperature combustion of coal is investigated. The difference in rate and 
completeness of the combustion or volatilization of the various forms of carbon shown in 
the laboratory studies suggests one explanation of why the clays of the plant experiments 
oxidize with difficulty at higher temperatures, viz., that the material which forms the 
black core is of the type of carbon compound which burns readily at low temperatures, 
and that at higher temperatures it is ‘‘cracked’’ or changes into one of the forms of carbon 
which burns slowly. 


I. Introduction 


This is the second paper of a series based on the results of recent in- 
vestigation of kiln design and operation. 

The subject matter of this paper consists of data of plant experiments 
and observations of oxidation phenomena supplemented with abstracts of 
laboratory investigation, the pur- 


1/700 
pose of which was to develop satis- 
factory explanation of the phenom- —/s00} + 
ena observed in plant operation. 

1300 }_ f ++ 

II. Plant Experiment 
rhe plants from which datawere , B-Black | | 

obtained make ware from mixtures 3 _ | | | } CA 
of shale and fire clay. In one case Z A-Cear-~4 
the shale occurs in the same pit 700 +--+ tt 
below the fire clay and in the other ee 
case the shale comes from a sepa- eT tT) | 
rate mine. In both cases the body rT 
has considerable iron and sulphur ea | 
and gives off large quantities of 100 EL _j 
. sé ” 0 20 40 60 80 /00 120 
white “sulphur smoke’”’ over a con- Hours 
siderable temperature range above Fic. 1. 
1400°F. 


The significant data of experiments in which the results of changes in 
the rates of heating were observed are abstracted from the reports of the 
experiments and presented in Figs. 1, 2, and 3. 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SociETy, Chicago, IIl., 
February, 1929. (Heavy Clay Products Division.) 
2 Industrial Fellows, Clay Products Association Industrial Fellowship, Mellon 
Institute, Pittsburgh, Pa. 
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The data of firing experiments show that ‘black core’ which is difficult 
to burn out at temperatures* above 1100°F, when relatively fast tempera- 
ane —— ture increments are used up to 
oe oo | Lae that point, is easily burned out 
in the range between 900 and 
+/-+—+-j| 1100°F when slower rates are 


1500 used between 600 and 1000°F. 
| | O-Blockcorea— | 77 They also show that with these 

S% same clays if the rate is re- 

+ al . 

-_ } duced still further in the range 

/ +4 é 
BR between 600 and 900°F the 
200 | ‘black core’ will not be visible 


st as such at any stage of the 
“*¥-- Plant schedule 


firing. 

To the extent that black 
coring was encountered in kiln 
investigations it was best 
eliminated by slow heating in 
the range between 400 and 


| 
20 40 60 80 00 le 


‘40 
Hours 1000°F. 
Fic. 2. A comparison of tempera- 


ture increments in Test C 
(black cored) and Test D (clear) indicates that the active range is 
between 600 and 950°F. 


TEMPERATURE INCREMENT 


Temperature range Test C Test D 
400-600 10.0° per hour 18.2° per hour 
600-950 9.0° 
950-1200 9.6° 

1200-1600 28.6° 


Since at both plants heavy white “‘sulphur fumes’’ were given off in the 
temperature range above 1400°F and practically colorless gases were 
given off in the temperature range at which the black core material was 
readily removed, it was reasoned that carbon rather than sulphur was the 
black coring agent. 


III. Abstract of Laboratory Investigation 


The observed results of plant experiments gave rise to laboratory in- 
vestigation of the temperature and rates at which various forms of carbon 
would burn and also the influence of various metallic oxides as impurities 
on these temperatures and rates. Laboratory investigations are abstracted 
as follows: 


8’ The temperatures given in plant experiments are kiln control temperatures read 


from thermocouples placed in the crown. 


. 
; 
700+—+ 
500+ 
300+ 
| 
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Samples of black cored and clear body of the 
same ware were ground and digested while 
hot with equal parts of hydrofluoric and dilute 
sulphuric acid. After seven hours the clear 
body had almost entirely dissolved while there was considerable black 
residue from the black-cored body. 

Tests showed that a portion of the black-cored material was magnetic 
and it was presumed that due to the presence of excess carbon some of the 
iron oxide had been reduced to magnetic oxide which is very difficult to 
oxidize. Most of the residue was not magnetic and was presumed to be 
carbon. 


(1) Identification of the 
Substance of the Black 
Core in Sewer Pipe 


Samples of powdered bituminous coal (Powell- 
ton heated in an open crucible at 700 to 800°F 
(+30°F) for 3 hours lost 95.04% in weight. 
vol. 32.9% 
Approximate analyses of coal = < ash 3.7% 
] sulphur 0.7% 
(3) Oxidation of Carbon Samples of graphite heated for 1 hour at 
at Low Temperature 800°F (+30°F) lost 0.12%. 
Analyses of gases given off. A sample of coal 
(Powellton) at 800°F was treated with air in 
a combustion train for 3 hours and the gas 


(2) Oxidation of Carbon 
at Low Temperature 


(4) Oxidation of Carbon 
at Low Temperature 


analyzed. 
The coal lost 80.9% weight. 


Analyses of Gas 


After 1 hr. After 3 hrs. 

CO, 1.81 1.74 
Illuminates 0.22 0.10 
Oz 16.03 18.80 
4.40 2.84 
CO 3.47 1.99 
74.07 74.53 
CH, nil nil 

C.H¢s nil nil 


: The materials tested were paper, 
(5) Low Temperature Combustion pa 


of Some Organic Fuels and 
Other Hydrocarbons 


wood, wood charcoal, sugar, as- 
phalt, coke, high volatile and low 
volatile bituminous coal, and an- 
thracite coal. 

The combustions were carried out in an electric muffle and the tem- 
perature registered by means of a chromel-alumel thermocouple and a 
millivoltmeter. The temperatures used were 800, 600, and 500°F; the 
percentage loss in weight of the samples in unit time increased with the 
temperature. 

All temperatures were below red heat but incandescence was noticed 
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with charcoal and low volatile bituminous coal at 410°F. 
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Fumes were 


noticeable with asphalt (California ‘‘hard’’) and with high volatile bitu- 
minous coal at this same temperature. 


800°F 800°F 

Material 1 hr. 2 hrs. 
Paper 98.50 99.85 
Wood 99.90 99.85 
Wood charcoal 97.96 97.96 
Sugar 100.00 100.00 
Asphalt 99.20 99.63 
Coke 19.80 
Anthracite 37.20 
Low volume bitu- 

minous 77.50 
High volume bitu- 

minous 88.65 
Charcoal 95.53 


Supplementary tests, two in number, to determine by means of the 


95.75 
97.4: 


Percentage Loss in Weight 
800°F 600°F 
8'/2 hrs. 


600°F 500°F 500°F 500°F 

1 hr. 3 hrs. 1 hr. 2 hrs. 18 hrs. 
93.7 97.90 96.55 96.55 97.40 
48.40 84.50 34.28 34.85 37.50 
0.70 2.40 0.30 0.30 1.20 

2.20 31.90 0.73 1.08 8.62 


rate 


of heating whether or not the incandescence noted in the charcoal was 


1700 
/500}—-- 


4300+ 
G-Clear--.. 
u 


E- Black cored 


Degrees 


700 = 


500 


/00 
oO 20 40 60 80 


Hours 


Fic. 3. 


100 


120 


merely on the surface or also in 
the interior of the sample, were 
less conclusive. For these tests 
two thermocouples were used, 
one to record the muffle temper- 
ature and the other was buried 
in the sample so as to record the 
temperature of the sample itself. 
As expected, the sample was 
slower in heating up initially, but 
reached a higher temperature 
than the muffle. It was reasoned 
that during the heating of the 
sample the rate of heating would 
greatly increase when the body 
reached such a temperature as to 
become incandescent. Such an 


increase was noted, but it was not 


as great as expected in either of 
the two tests. 


All of the materials were almost completely burned off by heating for 
2'/2 hours at 800°F with the exception of coke which lost 24.6% in weight, 
anthracite coal which lost 70.18% in weight, and low volatile bituminous 
coal which lost 87.15% in weight. 


All were ashed almost completely. 


The results at the lower temperatures (500 and 600°F) were in corre- 
sponding order. 


24.60 
70.18 
87.15 
if 
+ | 
+ 
| 4A} 
\ y F -Clear | 
| 
A, 
+ + + 
pom 
|| 
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High volatile organic impurities in clays should then be completely 
driven off by heating to a comparatively low temperature. 

Even at the low temperatures of these tests a few of the materials of low 
volatile content but of comparatively low combustion temperature, namely, 
charcoal and low volatile bituminous coal, became incandescent. 

In this ri t - les igh 
(6) Effect of Some n this experiment one-gram cree 3 es of high 
. ~ volatile bituminous coal of 2.51% ash were 
: weighed out into weighed, ignited porcelain 
Catalysts in Low . 
. crucibles. To these samples was added such 
Temperature Combustion 
an amount of solution of soluble salts of the 
of Coal 
metals as would yield upon heating about 
one-tenth of a gram of the metallic oxide. For this test chlorides and 
acetates were chiefly used. The wetted samples were allowed to stand for 
a short time and then gently heated so as to drive off the acid without 
spattering and to give an intimate mixture of the catalyst and the coal. 

The crucibles, together with a blank containing coal only, were then 
placed in an electric muffle at 700°F and weighed hourly for five hours. 
They were then kept at this temperature over night, a total elapsed time of 
twenty-one hours, and then ignited to constant weight over a blast lamp. 

On the assumption that there was no loss of catalyst in the process of 
heating and ignition, and that the coal ash after ignition would be the 
same as the value of the sample analyzed the results were calculated as per 
cent loss in terms of the original weight of coal as shown below: 


TABLE I 
PERCENTAGE WEIGHT Loss 
700°F 

1 2 ay 4 5 21 After 
Catalyst hour hours hours hours hours hours ignition 
Blank I 48.59 72.59 82.7: 87.14 88.94 97.29 97.49 
Fe,O; 81.72 87.77 91.32 92.87 93 . 67 97.12 97 .47 
Al,O; 61.79 82.29 88.89 91.19 92.29 96.59 97.49 
ZnO 27.12 49.04 63.72 70.47 73.71 97.19 97.49 
Na,O 48.31 69.08 80.16 83.91 85.76 94.59 97.47 
Blank II 45.20 72.95 85.05 89.40 91.00 97.60 97.63 
CeO, 34.79 61.14 76.64 82.07 84.64 96.68 97.49 
CoO 43.43 76.95 86.71 90.11 91.51 96.30 97.48 
CuO 79.74 91.99 94.09 94.84 95.34 97.24 97.49 
NiO 20.14 62.59 73.49 78.39 86.44 96.99 97.49 
Blank III 49.83 61.91 66.78 70.62 78.10 97.49 
CrO 67.7 78.12 80.66 83.82 86.80 97.49 
MnO, 62.39 71.05 75.11 77.89 81.21 97.49 
wo; 47.43 58.78 62.23 64.03 67.21 97.49 
V203 46.33 53.33 57.27 59.21 62.38 97.49 
MoO; 55.71 62.98 66.55 68.71 72.08 97.49 


Because of the slower rate of weight loss in the third test (those below 
Blank III and associated with it), a second table was drawn up to present 
the results in terms of the difference between the values for the metals at 
each designated time and the value for the blank with which it was run, 
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TABLE II 
ACTUAL DIFFERENCES BETWEEN WEIGHT Loss VALUES 
700°F 
For the Metal Oxides and the Blanks 
1 2 3 4 5 21 
Catalyst hour hours hours hours hours hours 
Fe,O; +33.13 +15.18 + 8.58 + 5.73 + 4.73 —0.17 
Al,O; +13.20 + 9.70 + 6.15 + 4.05 + 3.35 —0.70 
ZnO —21.47 — 23.55 — 19.02 — 16.67 —15.23 —0.10 
Na,O — 0.28 — 3.51 — 2.58 — 3.23 — 3.18 —2.70 
CeO, —10.41 —11.81 — 8.41 — 7.33 — 6.36 —0.92 
CoO — 1.77 + 4.00 + 1.66 + 0.71 + 0.51 —1.30 
CuO +34. 54 +19.04 + 9.04 + 5.44 + 4.34 —0.36 
NiO — 25.06 — 10.36 —11.56 —11.01 — 10.56 —0.61 
CrO; +17.89 +16.21 +13.88 +13.20 + 8.70 
MnO, +12.56 + 9.14 + 8.33 + 7.27 + 3.11 
MoO; + 5.88 + 1.07 — 0.23 — 1.91 — 6.02 
Wo; — 2.40 — 3.13 — 4.55 — 6.59 — 10.89 
V0; — 3.50 — 8.58 — 9.51 —11.41 —15.72 


+ Signifies metal shows the greater value (promoter) 
— Signifies metal shows the lesser value (retarder) 
At 700°F the results were roughly as follows: 
Oxides promoting combustion: iron, aluminum, copper, chromium, 
manganese, molybdenum. 
Oxides retarding combustion: zinc, cerium, nickel. 
Oxides exhibiting little effect: sodium, cobalt, tungsten, vanadium. 
At about 800°F one series of tests gave practically complete combus- 
tion in one hour with all metals in that particular test. 


IV. Conclusions 


Some sewerpipe mixtures can be oxidized most efficiently by burning 
out the black core material in the temperature range between 500 and 
1000°F. 

Apparently the black core material is some form of carbon. 

Many forms of carbon burn completely and rapidly at a temperature of 
800 °F. 

The difference in rate and completeness of the combustion or volatiliza- 
tion of the various forms of carbon shown in the laboratory studies suggests 
one explanation of why the clays of the plant experiments oxidize with 
difficulty at higher temperature; viz., that the material which forms the 
black core is of the type of carbon compound which burns readily at low 
temperature, and that at higher temperatures it is ‘‘cracked’’ or changed 
into one of the forms of carbon which burns slowly. 

The oxides which promote low temperature combustion of coal rather 
than those which retard the reaction are among those usually present in 
sewerpipe clays which suggests that low temperature oxidation of clays 
having other forms of carbon may be promoted also and that the theory 
of low temperature oxidation of clays should be generally applicable. 


CLAY SEWERPIPE MANUFACTURE! 
VIII. Measurement of Draft Distribution 


By C. E. PARMELEE? 
ABSTRACT 

A method used in measuring the draft distribution in sewerpipe kilns is described 
and the significance of draft measurement in kiln studies is discussed. In the progress of 
the kiln studies several types of kiln bottoms were investigated. These ranged from 
one extreme to the other in the type and arrangement of flues and openings. The kilns 
studied had ring, spoke, spider, or ‘“T’’ flue systems, together with solid or open-feature 
walls, and in some cases a double-feature wall system. Draft-distribution studies 
of these types of construction brought out widely varying conditions. The possibilities 
offered in correcting faulty conditions by the use of this method of measuring the dis- 
tribution are discussed. 


Introduction 


The kiln studies conducted for the Clay Products Association by the 
Mellon Institute of Industrial Research brought out a number of indi- 
vidual problems which were necessary to consider in developing the main 
purpose of the investigation. Among these was the question of measure- 
ment of draft distribution. 

It is the purpose of this discussion to outline the methods used in mea- 
suring the draft distribution in the sewerpipe kilns and their significance in 
measuring the effect of changes in area and proportions of the flue openings. 

The subject will be considered in three parts as follows: (1) significance 
of draft measurement in kiln studies; (2) factors in draft distribution; and 
(3) method of measuring the distribution. 


(1) Significance of Draft Measurement in Kiln Studies 


The effect of poor heat distribution across the kiln bottom with its 
accompanying second class ware when the kiln is unloaded is a common 
problem. ‘This is true particularly in firing practice where it is necessary 
to fire all ware to certain standards of vitrification in order that the strength 
requirements may be met and also obtain a good glaze on all of the pipe. 
Investigation has shown that the heat distribution in round downdraft 
kilns used for sewer pipe is a function of the draft distribution and that good 
or bad results with regard to uniformity of strength and glaze is directly 
traceable to the draft distribution. 

Cases were on record from the data obtained in the kiln studies where 
80 to 100% of the combustion gases were passing down through the 
outer portions of the kiln while in other kilns the greater portion of the 
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gas flow was down the center portion of the kiln. In the first case the cen- 
ter was heated strictly by radiation and the uniformity of product was 
satisfactory if there was enough soaking at the finish. For this reason 
many will be inclined to argue that such a distribution gives satisfactory 
results. No doubt this would be satisfactory from the quality standpoint 
in clays that will stand severe firing treatment, but hardly efficient kiln 
operation from the fuel economy side. In the case of the greater flow of 
gas to the center of the kiln it was common to find underfiring of pipe set 
between bag walls (‘‘the pockets” in plant parlance). With such a con- 
dition nothing except excessive soaking and higher temperatures than the 
maturing limits demanded for most of the kiln would give first grade pipe 
from these locations. And with a delicate clay, easily overfired, as is often 
the case in all except the fireclay districts, such methods are not per- 
missible. 

Tables I and II show the type of results obtained based on measurements 
made on pieces fired in the test kilns. Table I is based on measurements 
of glaze thickness. Case “‘A’’ is an example of all gas flow on the outer 
portions of the kiln. Case “B’’ is the opposite condition. Case ‘‘C’’ 
is an example of the type of results obtained after draft distribution 
measurements had been run and adjustments made to correct the con- 
ditions. ‘Table II is an example of the effect on the strength of the pipe. 
The three cases cited are as outlined for the distribution of glaze thickness. 


TABLE I 
GLAZE THICKNESS 
Location Case “‘A”’ Case “‘B’”’ Case “‘C”’ 
Kiln average 0.0024 in. 0.0023 0.0034 
Bottom average 0.0022 0.0014 0.0026 
Bottom outside 0.0024 0.0008 0.0026 
Bottom inside 0.0019 0.0027 0.0028 
TABLE II 
UNIT STRENGTH 
Case ‘‘A,”’ Case “‘B,”’ Case “‘C,”’ 
Location Ibs. /ft. Ibs. /ft. Ibs. /ft. 
Kiln average 1980 1430 1243 
Bottom average 1870 1330 1195 
Bottom inside 1890 1318 1190 
Bottom outside 1830 1365 1205 


One more point should be called to the attention of the plant operators in 
connection with draft distribution. This arose in regard to the benefits 
obtained by good distribution in aiding the kiln cooling. When cooling 
air was drawn through the kiln setting uniformly the safest and fastest 
practical cooling was obtained. Cases were on record of all the air for 
cooling being drawn through one limited portion of the kiln. The volume 
and chilling effect were great enough to cause dunting or air checking to a 
very serious degree. This was overcome by altering the draft distribution 
on the basis of measurements made as outlined in this discussion. 
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(2) Factors in Draft Distribution 


‘There are two general ways in which the draft distribution in a kiln is 
altered. These are (1) by the character of the setting, and (2) by the 
openings through the kiln floor. This is assuming that the flue system is 
such that a good distribution of draft pull is possible on all parts of the 
kiln floor and not concentrated on one limited area. 

It is common practice for the plant operators to change flue sizes, floor 
openings, and types of setting to obtain more uniform heat treatment of the 
ware throughout the kiln. 

In the case of such a product as brick it is possible to vary the resistance 
to gas flow by altering the kiln setting. Either by setting higher or by 
giving a more open setting in various parts of the kiln it is possible to 
change the draft distribution throughout the kiln and such methods are 
often used to improve the uniformity of the firing. In the case of sewer 
pipe, however, this is not possible. A kiln loaded with this type of ware 
represents a series of vertical flues leading from a gas chamber (the space 
between the top of the pipe and the kiln crown), to the flue system. The 
resistance to gas flow is practically uniform across the kiln floor with the 
exceptions of the parts of the kiln where only small size pipe are set. 
And, therefore, it is necessary to obtain uniformity of firing by adjustment 
of the draft distribution across the kiln floor. 

This can best be done by manipulating the paving-course openings both 
as to size and distribution. By paving-course openings is meant the 
openings between the subfloor structure and the distributing or secondary 
flues. In sewerpipe kilns the typical structure is to have a floor block of 
about four to six inches in thickness setting on a series of feather walls 
12 to 18 inches high. These in turn rest on a foundation known as the 
paving course. It is through this foundation course that the openings to 
the flue system are made. 

In the progress of the kiln studies several types of kiln bottoms were 
investigated. These ranged from one extreme to the other in the type and 
arrangement of both flues and openings. The kilns observed had ring, 
spoke, spider or ““T’’ flue systems, together with solid or open-feather 
walls, and in some cases a double-feather wall system. Draft-distribution 
studies of these types of construction brought out widely varying conditions 
which have been mentioned in this discussion. 


(3) Method of Measuring the Draft Distribution 


At best any method of measuring the draft distribution in a round down- 
draft kiln may be considered relative as the gas-flow conditions of a loaded 
kiln at high temperatures could not be duplicated for measurement. The 
general effect, however, of the gas distribution across the kiln floor could 
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be approximated and after sufficient test data were at hand from the kiln 
studies it became apparent that the method in use gave a satisfactory 
measure of the effects obtained in 
altering the draft distribution. 

For the purpose of this discussion 
the spoke-flue type of bottom as 
shown in Fig. 1 as an example is 
used. The points shown indicate the 
general location of the openings 
through the paving course to the 
spoke flues. The wellhole at the 
center of the kiln-flue system and the 
main flue to the stack are not indi- 
cated. From this it may be seen that 
each spoke draws on a segment of the 

Fic. 1.—Showing approximate location kiln floor and the gas handled in the 
of paving-course openings for spoke flue particular flue represents the amount 
construction. which can be considered as effective 

on this particular area of the floor. 

To make the draft distribution measurement the procedure was as fol- 
lows: The induced draft fan was connected to the back-draft opening of 
the main flue in the same manner that a 
it would be when used for the water- 
smoking of the kiln, all openings of the 
kiln with the exception of the fire boxes 
were closed off, and the bag-wall 
throats were restricted to some extent 
to give the effect of the fuel-bed re- 
sistance in the fire box under operating 
conditions. Enough floor blocks were 
removed to give access to the flue open- 
ings. Then the air velocities through 
the various paving-course openings 
were measured by the use of an ane- 
mometer. The cubic feet per minute 
handled could then be approximated wa, OPENING 
by determining the area of the open- 
ing and taking the product of area 


KILN Radiws 


OPENING 


Fic. 2.—Diagram showing segment of 
kiln floor to illustrate areas effected by 


times velocity as the volume of air different paving-course openings. 
passing this point. 

After volumes had been determined on all of the openings it was possible 
to calculate the distribution across the whole floor. As referred to earlier 
in this discussion the kiln floor was divided into segments to indicate the 
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distribution in particular areas. Each segment was subdivided as shown 
in Fig. 2. ‘This illustration represents one segment with the areas on which 
the effective pull of each floor opening was considered as applied. 

When the draft distribution had been determined for the existing con- 
ditions it was possible to study the probable effect of altering this factor 
if the kiln results indicated it should be changed. The usual method 
adopted after a number of tests had been run on various kilns was to de- 
termine the gross area that appeared advantageous from past experience 
and then figure the sizes of the individual openings. This may appear 
to have been strictly a ‘‘cut and try”’ procedure, and often would be when 
experimenting with any one particular kiln, but after certain ratios had 
been set up and the percentage of draft desirable on any particular floor 
area as indicated by Sections A, B, or C in Fig. 2 was known it became a 
matter of simple arithmetic to decide on the altered sizes of the openings. 
After changing these sizes the draft measurement was repeated to check the 
results of the alteration and if the calculation indicated that the desired 
distribution had been obtained the floor blocks were replaced and the 
kiln was ready for another test firing. If the second draft test was not 
satisfactory the alterations could be repeated and this done until the test 
crew felt satisfied with the conditions. 


Conclusion 


These examples illustrate the true significance of draft distribution and 
the possibilities offered in correcting faulty conditions by the use of this 
method of measuring the distribution. 

The necessary measurements are comparatively simple and well within 
the ability of plant operators to make without the use of expensive or 
delicate equipment. 
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Shvetzov, B. S., and Elshankin, K. G. 452 Trauffer, W. E... 396 
Sichel, L.. ...... et ; 382 Travers, A., and Nouvel 450 
Siegfus, S. S 444 Trillat, J.-J 407 
Siemens-Reiniger-Veifa Ges. fiir Medizin- Trischka, C. ’ ‘ 444 
ische Technik........ 437 Tucker, O. M., and Reeves, W. A 409, 410 
Simons, 5S. C.. Maes 457 Turner, W. E.S 389, 404 
Sinnatt, F. S. ot 438 
Skaupy, F 410 Untucht, H 429 
Skinner, W. S 463 
HM Van Nieuwenburg, C. and Schoutens, W. 448 
Smith. R. A; : 391 Van Royen, H. J 421 
Solon, L. V 428 Venon, J. H 392 
Somiya, T 448 Vernon, W. H. J ' 401 
Speller, F. N., Chappell, E. L., and Russel, 
434 Warga, K. 392 
Spengel, A ats ; 394 V. Wartenberg, H., Linde, H., and Jung, R 427 
Stahlwerke Réchling Bruderus A.-G. and Waterbury, L. A., Goodenough, G. A., and 
Kropf, A. : ; 428 Higbee, H. H 462 
Stevens, F. B. i: . 885 Watson, D. J 437 
Steventon, W. H . 392 Weimer, R.. 401 
Stone, C. H a . 452 Weiss, C. 392 
Strong, E 391 Westman, A. E.R 416, 447 
Stuckey, J. L.... . 445 Wickersham, F. A 425 
Sullivan, E. C. 403 Wildermuth, J. W 409 
Swett, G. W 462 Williams, F. J., and Westendick, F. C . 892 
Willis, B 445 
Tal, A.S . 453 Wilson, A. C 459 
Tandy, C. W 434 Wilson, L. T. . 431 
Taylor, A. D 445 Winchell, A. N 446 
Tenney, E. H 438 Wisner, B. M... : 389 
Thoenen, J. R. 442, 458 Wood, C. E., and Joseph, T. L . 448 
Thornblad, J., and Mitchell, W. B _— Worcester, W. G 441 
Thorstenberg, T . 891 Wiist, F., and Leihener, O 400 
Thiirmer, A . 408 
Timoshenko, S$ 436 Zimmermann, E 390 
Tobey, W. M . 445 Zschacke, F. H 400 
Abrasives 


Economy of grinding in quantity production of crankshafts. FRrep B. Jacoss. 
Abrasive Ind., 10 [4], 17-21 (1929).—Crankshaft production depends on grinding, not 
only to produce the demanded accuracy, but to reduce manufacturing time to the extent 
of permitting the producer to make a profit in the face of keen competition. A few in- 
teresting grinding operations performed daily in the manufacture of crankshafts at the 


plant of the Ohio Crankshaft Co., Cleveland, are described and illustrated. E.P.R. 
Abrasive exhibits at American Ceramic Exposition. ANon. Abrasive Ind., 
10 [4], 21 (1929); see also Ceram. Abs., 8 [5], 375 (1929). E.P.R. 


Metal removing capacity determines grinding machine efficiency. R. E. W 
Harrison. Abrasive Ind., 10 [4], 22-23 (1929).—The basis of all production grinding 
estimates necessarily must be obtained from the capacity of the grinding machine to 
remove metal at a predetermined maximum rate. Experience has shown that with 
modern precision grinding machinery, the maximum metal removal capacity is directly 
proportionate to the H.P. and, assuming that average conditions of operations obtain, 
the following table can be applied. 


H.P. 5 10 15 20 25 30 35 40 
Metal removal capacity 0.5 l 1.5 2 2.5 3 3.5 4 


(cu. in./min.) 


When brought to the grinding machine, work usually runs out of true, and it takes one 
to five minutes before true cylindricity and parallelism are established, and the wheel 
can be put to work in such a way that the maximum rate of metal removal can be ob- 
tained. This is clearly shown by means of the load cycle diagram. The type of finish 
demanded influences the total time of operation. E.P.R. 
Grinding tungsten-carbide tools. A.H. Prey. Abrasive Ind., 10 [4], 24 (1929).— 
Dressing of cutting tools of carboloy, Strauss metal, dimondite, widia, and other tung- 


a 
4 
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sten-carbide materials can be performed only by grinding. Off-hand grinding problems 
confronting the user of tungsten-carbide tools are discussed. ‘The chief characteristic 
of tungsten carbide is its extreme hardness. Various Brinell figures show hardness from 
1800 to 2400 compared to a maximum of about 800 for hardened high-speed steel when 
determined in the same manner (Rockwell no load converted to Brinell figures). The 
new material will scratch sapphire and its hardness lies between that of aloxite (fused 
alumina) and Carborundum (silicon carbide). Tungsten-carbide material for tools is 
supplied to the trade at the present time in two forms: (1) a finished tool ready for use, 
and (2) a roughly shaped piece to be mounted and ground to its final form by the cus- 
tomer. For these operations the gradings of Carborundum products recommended are 
(1) rough grinding: 60 grit, N to U grades, W bond wheel; (2) finish grinding: 100 
to 120 grit, S to V grade, W bond wheel; (3) stoning: any fine grit, medium grade, 
Carborundum stone, e.g.,4 x 1 x 1/2 2F—G6. A rigid machine is essential, otherwise 
wheel wear will be excessive. Wheel speeds should be low rather than high. From 
4000 to 5000 surface ft. per min. is about the correct range. The pressure of the tool 
against the grinding wheel should be light, otherwise excessive wheel wear will result 
with no faster cutting action. The user must expect a higher wheel wear than when 
grinding high-speed steel. In the efficient use of the tools made from these raw metals, 
the clearance and tool angles differ from those standard for high-speed steel and the 
manufacturer's specifications should be followed closely. If water is used, the supply 
should be plentiful as a little is worse than none. The heat conductivity of this material 
is low and there is danger of localized heating and checking. The use of this new tool 
material is in the experimental stage, consequently the grinding problems are not com- 
pletely solved. E.P.R. 
Use of soft wheel, fine grain, and light pressure. ANON. Abrasive Ind., 10 
[4], 24-25 (1929).—Carboloy is a new cutting tool material distributed by Carboloy Co., 
Inc., New York. It is extremely hard and can be used for machining materials on which 
ordinary high-speed steels would hardly make an impression. F.g., it will cut grooves 
or screw threads in a glass bar; it will machine hard porcelain; it will machine on a 
shaper a block of quenched high-speed steel. This material is more difficult to grind 
than ordinary high-speed steel, but it is not necessary to grind it frequently. The 60-I 
wheel cuts rapidly when the hardness of the material is taken into consideration, and 
with the light pressure recommended the wheel wear should not be excessive. Grinding 
should be dry, and only light pressure used. In order to avoid grooving the wheel the 
tool should be kept moving during the grinding operations. Coarser wheels are not 
desirable because of the rough finish they impart; nor should they be required inasmuch 
as only small amounts of material are removed. If the edge left by the 60-I wheel is 
not smooth enough, a 90-H wheel can be used for final finishing. E.P.R. 
Double wheel grinders solve boiler section production problem. ANON. Abrasive 
Ind., 10 [4], 26-27 (1929).—Interesting grinding operations are performed at the Bond 
plant of the American Radiator Co., Buffalo, where two surfaces on one casting are 
ground at one setting on specially designed machines. E.P.R. 
Abrasive operations in radio manufacture. K. H. Lansinc. Abrasive Ind., 10 
[4], 28-29 (1929).—The all-in-one type of radio set is equipped with an instrument- 
container of steel, the welded seams of which must be ground and finish-polished. The 
cabinet also with steel shell means a further increase in the grinding and polishing treat- 
ment. 
Precision grinding on milling machine parts. L. Sicne,. Abrasive Ind., 10 [4], 
30-31 (1929).—An important part of the process of building a milling machine is the 
scraping of plane surfaces to secure accurate alignment of the various components. 
It is entirely possible to grind every flat bearing to a fine finish, close limits, and perfect 
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alignment, and there are milling machine manufacturers who have ground flat bearings 
for the last 8 or 10 years. E.P.R 
Nonferrous precision grinding. ANon. Abrasive Ind., 10 [4], 32-33 (1929). 
Probably the bulk of precision grinding in this field has been on pistons made of alumi- 
num and aluminum alloys such as lynite, bohnite, duralinum, and others. Aluminum, 
being a soft but very tough metal, is most essential to get a wheel and work speed that 
will cut instead of tear the metal. The selection of a proper grain and grade of wheel 
is of equal importance. To finish pistons a wheel about 2 in. wide usually is used with 
a straight in-feed at one end and removing from 0.00025 to 0.0005 in. per pass. A good 
finish depends upon proper wheel speeds, plenty of good clean grinding compound, and 
timely dressing of wheels. It is very important that the lubricant be strained to take 
out particles which cause deep scratches in the work. A very good cutting compound 
for this work is a mixture of kerosene and lard oil. From Norton Co.'s experience, 
very good results have been obtained with grain 30 to 46, grade J to M crystolon vitrified 
wheels, running at speeds varying from 5500 to 6000 surface ft. per min., and work speed 
of 150 to 300 revolutions per min. A medium high wheel speed and high work speed 
are necessary due to the soft nature of the alloy; if too slow speeds be used, small par- 
ticles are pulled out and roughness results. Internal grinding is confined almost en- 
tirely to the grinding of bushings. Where possibly a lubricant should be used, the same 
compound used in piston grinding should be found very satisfactory. A grain 24, 
grade J, crystolon vitrified wheel will give very good results. Surface grinding takes in 
small castings and parts not covered by previous types of grinding. It can be done on 
a plane surface grinder or one of the vertical-spindle type. There are several factors 
influencing the wheel action, but in general the same grain and grade of wheels used on 
internal grinding will prove satisfactory, except on the vertical spindle type where a 
3824 grade I alundum silicate wheel is good for ordinary work. E.P.R 
Coated abrasives standardized. ANoNn. Abrasive Ind., 10 [4], 34 (1929); for 
abstract see Ceram. Abs., 8 [1], 3 (1929). E.P.R. 
Abrasive exports gain. ANoN. Abrasive Ind., 10 [4], 39 (1929).—A substantial 
gain in the value of abrasive materials exported during 1928 compared with the figures 
for 1927 is shown in a report recently made public by the U. S. Dept. of Commerce 
E.P.R 
Occupy new quarters. ANON. Abrasive Ind., 10 [4], 39 (1929).—The Vincent 
Steel Process Co., manufacturer of grinding-wheel dressers and cutters, has just pur- 
chased a steel and brick building in Detroit. E.P.R 
Oiling centers. ANON. Abrasive Ind., 10 [4], 39 (1929).—White or red lead mixed 
with lubricating oil is an excellent medium for lubricating the centers when grinding 


large work such as heavy rolls, etc. Heavy parts put considerable weight on the centers 
and if they are not lubricated properly, they will wear abnormally. E.P.R 
Grinding wheel data. ANON. Abrasive Ind., 10 [4], 42 (1929)—The New York 
Belting & Packing Co., New York, has issued a catalog on rubber-bonded grinding 
wheels. The advantages of the rubber bonds and the type of abrasives used for various 
grinding operations are mentioned. There also is included a table giving the classes of 
work that may be ground with rubber-bonded wheels together with data on the use of 
these wheels for grinding steel and steel alloys, iron, brass, bronze, and nickel. The 
question of speed is of prime importance in removing stock when using rubber-bonded 
wheels and they should be operated at least 7500 surface ft. per min. to work satisfac- 
torily, for in no case should the speeds be 10,000 surface ft. per min. The use of iron 
centers is explained while special-shaped wheels are illustrated and described. Tables 
give dimensions of iron ceriters for grinding wheels, minimum sizes of machine spindles, 
and surface speeds of grinding wheels. E.P.R. 


é 
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New abrasives warehouse. ANON. Abrasive Ind., 10 [4], 42 (1929).—The Pre- 
cision Grinding Wheel Co., Inc., Philadelphia, has completed plans for an office and 
warehouse in Detroit, where a new building is under construction. E.P.R. 

Cracking of diamonds. ANoNn. Abrasive Ind., 10 [4], 43 (1929).—This trouble 
as a rule develops mainly from one or two causes: the quality of the stone and the 
manner in which it is used. (1) If the stone is of poor quality, or if it is too small for 
the wheel on which it is being used, it will invariably chatter and cause cracking; 
(2) a crack will usually develop if the wheel is not flooded when the truing operation is 
started. E.g., if the operator starts to dress his wheel dry and then flushes it with cold 
water which strikes the hot diamond, it will always cause what is termed heat-and- 
water cracks. These are not necessarily more than “‘skin deep,’’ but if this practice is 
continued, it will injure the stone permanently. E.P.R. 

To grind aluminum utensils. ANoNn. Abrasive Ind., 10 [4], 43 (1929).—In some 
instances aluminum hollow-ware is finished on a so-called hollow-ware grinder. In 
finishing skillets, they are located in a chuck and rotated at an approximate speed of 
60 r-p.m. while the grinding is accomplished with a special shaped wheel called a skillet 
wheel, run at an approximate peripheral travel of 5000 ft. per min. The abrasive used 
is silicon carbide, 30 to 36 grit, in a medium-hard grade. E.P.R. 

Define burnishing. H. Leroy Braver. Abrasive Ind., 10 [4], 43 (1929).—Barrel 
burnishing is a process for polishing metal products either plain or variously plated to 
produce either a smooth surface prior to plating or a brilliant finish after plating. The 
process consists of subjecting the article to be burnished to rotation within a burnishing 
medium and producing this rotation while the article is suspended in the burnishing 
medium. E.P.R. 

Grinding wheel chuck improved. ANon. Abrasive Ind., 10 [4], 45 (1929).— 
Notable among abrasive improvements during 1928 was the Sterling Grinding Wheel 
Co.’s chuck for segmental wheels. Segments are mounted directly on the chuck which 
makes possible ready changing. The chuck is light, but durable. E.P.R. 

High speed grinder. ANoN. Abrasive Ind., 10 [4], 45-46 (1929).—Kling Bros. 
Engineering Works, Chicago, announce a new line of small size grinders known as the 
Type B high speed grinders: These units are available in either the bench or floor type. 

E.P.R. 

Exhauster equipment. ANon. Abrasive Ind., 10 [4], 46 (1929).—The Hisey- 
Wolf Machine Co., Cincinnati, recently developed a dust exhausting equipment con- 
sisting of a ball-bearing motor vertically mounted with the fan on a bracket at the rear 
of the machine base while flexible piping leads to the wheel hoods on either side. One 
automatic starter controls both the power and the exhauster motors. E.P.R. 

Heavy duty grinder. ANON. Abrasive Ind., 10 [4], 47 (1929).—The grinding 
wheel is mounted on a substantial spindle which runs in ball bearings. The bearings 
are dust proof and mounted one on each of the side members, which units are bolted 
securely together. Between the side members is a steel trough to supply water for the 
wheel. Suitable provision for drainage is made. The machine is entirely self-contained 
and is fitted with a tight and loose pulley and a belt shifter. E.P.R. 

High speed grinders. ANon. Abrasive Ind., 10 [4], 47 (1929).—U. S. Electric 
Tool Co., Cincinnati, announces a new 6-inch grinder which embodies ball bearings, 
heavy nickel steel spindle, a '/, #.P. motor of 3450 r.p.m. at load speed, a fine and coarse 
wheel 6 x '/. in., and adjustable tool rests. The grinder is furnished regularly for 100 
volts, 60 cycle current from light socket. It also can be supplied for 220 volt 2 and 3 
phase, and in 110 and 220 volt direct current. E.P.R. 

Swing frame grinder. ANON. Abrasive Ind., 10 [4], 47 (1929).—A swing frame 
grinding machine was developed recently by the Kinney Iron Works, Los Angeles. 
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The grinder is suspended from an ordinary chain block, the suspension bracket being ad- 
justable so that the device can be balanced correctly at all times. The motor is fully 
enclosed and is interchangeable, 2 or 3 phase, 220 to 440 volts, 50 or 60 cycle. It is fan- 
cooled and operates in ball bearings. E.P.R. 
Selection of buffing materials. FREDERIC B. STEVENS. Abrasive Ind., 10 [4], 
48-52 (1929).—The condition of the surface to be buffed must always be considered in 
the selection of materials. The deepest scratches and the worst pits or imperfections 
determine the class of abrasive to be used. Tripoli compositions are the cutting agents 
on the softer metals while emery cake is used on steel, iron, and softer metals with poor 
surface. The finest possible grade of abrasive which will remove the blemishes with 
reasonable speed should always be used, as the cutting agents themselves leave scratches 
behind them. These scratches can scarcely be seen with the naked eye but they are 
very evident under the microscope, the depth of the scratches depending on the tough- 
ness, hardness, and sharpness of the abrasive as well as on the tensile strength or tough- 
ness of the metal. Where a high luster is required such products as a coloring compo- 
sition or a lime composition must be used. These products have practically no cutting 
qualities and therefore the surface must be cut down and leveled off with fine emery, 
tripoli, or crocus composition before they can be successfully applied. No one product 
can possibly be both a fast cutter and producer of a high finish or high luster because a 
fast cutting abrasive will itself produce fine scratches. Plating will not remove scratches 
The work must be smoothly polished before plating. A question of whether or not the 
article is to be cleaned in a cleaning solution, the type of cleaning solution, and whether 
or not it is to be plated have an important bearing on the abrasive to be used and the 
type of binder. The type and diameter of buffing wheel, its peripheral speed, and many 
other factors have a bearing on the right composition to use. E.P.R. 
Polishing high grade shovels in quantities. ANON. Abrasive Ind., 10 [4], 52-54 
(1929).—The initial grinding operation on shovels consists of edging. It generally is 
performed on an alumina abrasive wheel. A hard wheel is necessary because the shovel 
edge exerts a dressing action on the wheel which tends to tear the abrasive grain away 
from the bonding material. The wheel should be operated at a peripheral travel of not 
less than 5000 ft. per min. E.P.R. 
Clean abrasive grain promotes polishing efficiency. Torrey ALLEN. Abrasive 
Ind., 10 [4], 54-56 (1929).—An aluminous polishing abrasive must be thoroughly clean 
and dry to give maximum results. Otherwise in setting up, it cannot be gripped at full 
strength by the glue and will be torn away before giving the fullest amount of production 
of which it is capable. Through their crushing and sizing stages, abrasives are liable 
to contamination by grease, moisture, and dust. The latter may be a finer abrasive 
but is no less detrimental. This condition must be corrected before the grain is shipped 
Exact methods of cleaning abrasives vary among producers, but, broadly, they include 
both chemical and heat treatments which are designed to cut away the grease and to 
burn it off, to remove the dust, and to give a bone-dry product. An abrasive which 
passes the capillarity test allows the glue to get its maximum grip on it. A. outlines the 
care exercised by abrasive producers in providing g polishing room product to give 
maximum efficiency on set-up wheels and stresses the fact that polishing room foremen 
should use due care in handling abrasives so that the original efficiency will be unim- 
paired. E.P.R. 
Increasing polishing room output. ANoN. Abrasive Ind., 10 [4], 56-58 (1929). 
Polishing and buffing operations play an important part in the manufacture of articles 
that must present an attractive sales appearance. No matter how efficiently a unit is 
designed, or how carefully the materials entering into its manufacture are selected and 
worked up, “‘finish’’ must be present also. At the plant of the Buffalo Dental Mfg. Co., 
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Buffalo, polishing and buffing operations are carried out with more than usual care. 
The polishing, plating, and buffing departments are in separate rooms on one side of the 
building so that natural lighting can be used almost exclusively. E.P.R. 
Polishing wheel speeds. ANON. , Abrasive Ind., 10 [4], 58 (1929).—To obtain 
the best results, set-up polishing wheels should revolve with a surface speed of apprexi- 
mately 7500 ft. per min. In polishing small parts with small wheels the speed can be 
somewhat slower. Muslin wheels used for buffing generally are operated at peripheral 
speeds ranging from 8000 to 10,000 ft. per min. If polishing wheels are operated at 
excessive speeds, the glue will soften and if the speed is too slow, the grains will be torn 
away. In either case the result is inferior work and comparatively short wheel life. 
E.P.R. 
Artificial abrasive of corundum. ANON. Eng. Min. Jour., 124 [5], 183 (1927).— 
The new abrasive is made by heating natural corundum in an electric furnace. Natural 
corundum has almost double the percentage of Al,O; that bauxite has. The corundum 


must be free as possible from titanium and must be very pure. A.J.M. 
New abrasive wheel for disk type grinders. ANon. Jron Age, 119 [11], 791 
(1927).—Instead of a paper disk glued to a steel plate, the new disk is a full-dimensioned 
abrasive wheel sulphured to the plate. A.J.M. 
PATENTS 


Internal grinder. Witiiam L. Bryant. U. S. 1,705,749, March 19, 1929. A 
machine of the class described comprising a vertically movable plunger, a vertical shaft 
journaled in the plunger, a grinding wheel carried by the upper end of the shaft, a work 
holder for supporting work.in operative relation to the wheel, a shaft, an eccentric on 
the shaft, a lever engaging the eccentric at one end and the plunger at the other end, 
means for rotating the eccentric shaft to vibrate the plunger lengthwise, and means to 
move the fulcrum of the lever to rock the lever about the eccentric and move the plunger 
to remove the wheel from operative relation to the work carried by the holder. 

Abrasive stone. GrorGE E. Dresser. U. S. 1,707,472, April 2, 1929. As a 
new article of manufacture, an abrasive stone for use as a file for dressing the contact 
points of automobile ignition systems, consisting of a strip of abrasive stone of sub- 
stantially uniform thickness of about '/;. inch throughout its length and which is thin 
enough to pass between the contact points of such ignition systems but not thick enough 
to withstand the use to which it is to be put without breaking, and a sheet metal rein- 
forcing member of channel form closely fitting over one edge of the strip along sub- 
stantially its full length, the reinforcing member extending over a small portion only of 
the width of the stone and being sufficiently thin so as not to interfere with the use of 
the stone in dressing the contact points of automobile ignition systems 

Buffing machine. ROBERT M. FOTHERINGHAM. U. S. 1,708,569, April 9, 1929. 
A buffing machine comprising a supporting frame, a rotatable chuck head, an annular 
row of chucks supported in the head and having pinions, a shaft carrying the chuck 
head, means for rotating the chuck pinions when they arrive at a certain station, and 
for intermittently rotating the chuck head shaft to bring the chucks in succession to the 
station, the means consisting of a continuously rotating shaft arranged parallel with 
the chuck head shaft, a pinion thereon to be engaged by the chuck pinions when at the 
station for rotating the chucks, a second pinion on the continuously rotating parallel 
shaft, a gear mounted coaxially with relation to the chuck head shaft rotated continu- 
ously from the second pinion on the parallel shaft, and means for transmitting motion 
from the continuously driven gear intermittently to the chuck head shaft, substantially 
as described. 

Grinding worm gears. Brenct M. W. Hanson. U. S. -1,708,570, April 9, 1929. 
Method of grinding worm gears which consists in rotating, while in engagement, a worm 


1929 ABRASIVES 387 


gear and an abrasive grinding worm having a spiral rib of less width than the spaces be- 
tween the teeth of the work, and while in grinding relation imparting a motion between 
the work and wheel to relatively feed the worm and work tangentially of the latter 

Mechanism for truing and dressing grinding wheels. FERDINAND J. HOHNHORST. 
U. S. 1,708,575, April 9, 1929. In an abrading machine for grinding wheels, the com- 
bination of a frame, a rotary abrading part rotatable on the frame, a brake for the rotary 
abrading part, and a lifting handle for the machine acting by lifting movement thereof 
to apply the brake. 

Abrasive and polishing tool. Kincstey M. Brown. U. S. 1,708,603, April 9, 
1929. The combination with an elastic ring, of an annular segmental member, interiorly 
engaging and supporting the ring and having a substantially conical interior surface, 
each segment of the member being formed with a rib upon one lateral face elongated in 
substantial parallelism with the conical surface and with a groove in its other lateral 
face receiving the rib of an adjoining segment, an exteriorly coned member interiorly 
engaging and carrying the segmental member, and means for moving the exteriorly 
coned member axially of the segmental member to expand the latter. 

Portable boring and grinding machine. Neus A. Netson. U. S. 1,708,798, April 
9, 1929. <A boring and grinding machine comprising a portable frame having a horizontal 
base and a vertical standard, a rotatable and slidable outer shaft arranged in the stand- 
ard and adapted to carry a tool, a drive to rotate the outer shaft, an inner shaft arranged 
in the outer shaft to drive a tool and carried by the outer shaft, a rotary driver arranged 
alongside the outer shaft, a drive connecting the inner shaft and the driver and mov- 
able with the inner shaft along the driver, a feed screw arranged alongside the outer 
shaft, a feed nut threaded on the feed screw, a shaft support journaled on the nut and 
having a tongue and groove connection with the outer shaft to support the same, a 
toothed wheel arranged on the nut, and a pin carried by the outer shaft to engage suc 
cessive teeth of the wheel and rotate the same as the outer shaft rotates to feed the outer 
shaft downwardly. 

Grinding toothed gears. MaaG-ZAHNRADER UND MASCHINEN A.-G. Brit. 303,833, 
March 6, 1929. Ina process for grinding gear wheels wherein preliminary rough grind 
ing is followed by finish grinding with a finer feed, the rough grinding is stopped before 
the last few teeth on the wheel have been treated, and the grinding wheel is trued, after 
which the last few teeth are rough ground and the finish grinding then effected over the 
whole wheel. In this way the cutting power of the grinding wheel, which is increased 
by the truing operation, is allowed to fall to its normal value before the finishing stage 
commences. A spindle carries a ratchet wheel with a number of teeth which is a multiple 
of the number of teeth to be produced on the blank. At each dividing movement of 
the work the wheel is fed through one tooth by means of a pawl. On starting the ma 
chine the wheel will be rough ground first completely and then to the extent of 37 teeth 
The arm will then come into action to stop the feed and generating movements and the 
wheel is then trued. The lever is operated by hand to restart the machine and after 
the remaining three teeth on the blank have been rough ground, the roller acts to change 
the feed so that the wheel is finish ground. At the end of this operation the stop comes 
into action to stop the machine again. For grinding small wheels, the grinding wheel 
need not be sharpened toward the end of the roughing operation and in this case the arm 
may be put out of action by shifting the stop. 

Centerless grinding machines. \V. A. B. HuGues. Brit. 304,060, March 6, 1929 
In a centerless grinding machine, the work pieces are presented to opposed grinding and 
regulating wheels by means of a rotating carrier which steadies the work pieces but al 
lows freedom for their automatic adjustment on the work-rest and the periphery of the 
grinding wheel. The grinding wheel has a peripheral arcuate groove and the regulating 
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wheel is mounted on a slide adjusted by a screw which is connected by lever mechanism 
to a rotary cam to impart reciprocating movement to the regulating wheel in order to 
feed the blanks to the grinding wheel. Another slide carries a bracket provided with a 
work-rest which projects between the grinding and regulating wheels and supports the 
spherical heads of the work pieces during the operation. The grinding wheel rotates 
downwardly toward the work-support while the regulating wheel is moved slowly up- 
wardly to rotate the work by frictional contact. The work carrier comprises a disk 
rotating on a spindle and provided with peripheral openings to receive the shanks of 
the work pieces. 

Grinding razor blades. S. Gm.espre. Brit. 304,494, March 20, 1929. A machine 
for grinding razor blades comprises rotatory members provided with pins and coacting 
with tensioned steel bands to carry the blades past a number of grinding wheels. 

Centerless grinding machines. V. A. B. Hucues. Brit. 304,502, March 20, 
1929. Ina centerless grinding machine the work guide makes contact with the surface 
of the work along a helical or other inclined line so that the points of contact become 
progressively nearer the grinding wheel or vary progressively in some other manner as 
the work is traversed axially through the machine. The machine comprises a grinding 
wheel rotated by a belt and adjustable jockey pulleys from a shaft and a regulating wheel 
also rotated from the shaft. 

Grinding toothed gears. C. D. P. SMALLPEICE. Brit. 304,836, March 20, 1929. 
In a gear-grinding machine of the kind in which the work is rolled relatively to a recipro- 
cating grinding wheel of rack-tooth section to generate the tooth profile, the indexing 
mechanism is controlled by the combined action of the two reciprocating slides carrying 
the work and grinding wheel, respectively. The blank is mounted on a spindle carried 
in a headstock which may be traversed across the bed to impart the generating move- 
ment by hydraulic power. Corresponding rotary movement is imparted to the blank 
to give correct rolling by means of flexible band mechanism comprising steel tapes pass- 
ing over a drum on a tubular shaft. One end of each band is secured to a plate keyed 
to the drum and the other ends are respectively secured to two reels fixed to a vertically- 
adjustable bracket mounted on the machine bed. The grinding wheel driven by a belt 
from a pulley is mounted on a vertically-adjustable slide carried by a saddle which is 
reciprocated axially of the gear teeth preferably by hydraulic gearing. To index the 
work the bolt is withdrawn while the grinding wheel is clear of the work by means of 
trip mechanism actuated by the saddle and acting through a link on a shaft. 

Grinding toothed gears. GEAR GRINDING Co., Lrp., A. H. Orcutt, AND J. W. 
SNARRY. Brit. 304,917, March 27, 1929. In a machine for grinding tooth gears and 
the like wherein a grinding wheel is mounted on a reciprocating slide while the gear blank 
is mounted on an indexable spindle and is fed transversely on a slide to give the required 
tooth depth, the gear blank feed is interconnected with mechanism for feeding a truing 
mechanism up to the grinding wheel so that an indication is given to the machine at- 
tendant of the effective relative feed movement between the grinding wheel and the work. 
The feed mechanism for the truing tools comprises a slide fed by screw and nut gearing 
operated from a hand-wheel through a shaft and worm gearing. The shaft also drives 
through a worm an annular disk carrying an index mark. A graduated disk mounted 
coaxially with the annular disk is rotated through gearing from a shaft connected by 
bevel gearing to the feed spindle of the work-slide, this spindle being rotated from a 
bend wheel through a gearing. 

Art 


International exhibition of ceramic art. JosEpH BrReEcK. Bull. Met. Mus. Art, 
23 [9], 210-12 (1928); C. Lourse Avery. Jbid., [10], 232-38 (1928); see Ceram. Abs., 
7 [12], 806 (1928). A.ALA, 
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Johnson collection of porcelains. ANon. Jnt. Studio, 92 [883], 52-54 (1929). 
Illustrations and descriptions of rare ancient Chinese ware. E.B.H. 
Adelaide Alsop Robineau. S. E. Roprneavu. Design, 30 [11], 201-209 (1929).- 
A story of the aims and development of Mrs. Robineau’s porcelains, with many illus- 
trations. Specializing in elaborately carved porcelains of varied shapes, one of the great- 
est achievements of her skill and patience was the incised egg-shell coupes, of almost 
paperlike thinness. Another famous piece is the Scarab vase. See also Bull. Amer. 
Ceram. Soc., 8 [5], 121 (1929). E.B.H. 
Modern art glass. W.E.S. TurNER. Glass, 6 [2], 61 (1929).—This is an abstract 
of a paper read at the Glass Convention, Bournemouth, Sept., 1928. Glasses from 
England, France, Germany, Czechoslovakia, Sweden, and the U.S. are discussed. 
A.J.M. 
Spraying equipment in the glass industry. ANon. Glass, 6 [2], 62 (1929). 
Spraying is now a recognized method of applying decorations to glassware. The most 
important advance has been the development of the sprayer nozzle to produce at will 
either a concentric formation of spray, or a flattened spray with which much larger areas 
could be covered at one sweep of the sprayer, a continuous band of color 14 in. or more 
in width being obtained with the latest apparatus. Careful design and accurate con- 
struction of the nozzle mechanism are necessary in order to obtain uniform distribution 
over a large surface. An important advance has been made in the evolution of the auto- 
matic spraying machine, the details of which are described. A.J.M. 
Mexico’s handicrafts. BEATRICE MILLER WISNER. Crockery and Glass Jour., 
107 [3], 58 (1929).—Spanish influence has strongly characterized Mexican ware and old 
motifs and designs which have been handed down through the ages. History reveals 
the art of glassmaking in Spain which for many centuries has competed successfully 
with that of Italy, which in the early 13th and 14th Centuries proved its greatest achieve- 
ment. The finest glass blowers produced quantities of excellent glass pieces which were 
exported to Rome. Some of the earlier glass was ornate in character with profuse deco- 
rations, handles, etc. In Barcelona the dark green thin glass was produced for many 
hundreds of years. For 300 years glass blowers of Mexico have been working in hand- 
formed and breath-blown glass, but only within recent years have their efforts been 
recognized as commercially valuable. The quaintness of Mexican glass and its peculiar 
fascination lies in its oddity of shape, texture, reacting color tones, and the little bubbles 
running through it. Mexican pottery is made by the old primitive kick-wheel method 
The more common ware includes unglazed pieces, such as wine and water jugs, cooking 
utensils, and large jars. The original pottery is best suited for porticos and gardens. 
E.P.R. 
Native Mexican pottery. ANon. Crockery and Glass Jour., 107 (3), 55 (1929). 
The enlivening colors that predominate in the hand decorations of Mexican pottery have 
stimulated the value of the various objects which are finding their way to many homes 
in the U.S. E.P.R. 
Color in modern glassware. G. A. SEABURY. Crockery and Glass Jour., 107 
[3], 41 (1929).—The modern color craze has extended to glass and china. The most 
popular hues in stemware are green, rose, and amber, with deep azure blue and the paler 
and the new color variously called topaz (which it resembles) or 


” 


“moonlight blue, 


canary yellow. E.P.R. 
Modern art for ceramics. MyrtLe M. Frencu. Crockery and Glass Jour., 107 
[3], 82 (1929). E.P.R. 


Stained glass for Washington cathedral. ANon. Nat. Glass Budget, 44 [48], 
18 (1929).—Provision is made in Washington cathedral for three great rose windows to 
represent the creation, the end of the world, and the life of the world to come. In the 


. 
. 
a 
7 


390 CERAMIC ABSTRACTS VoL. 8 


nave of the cathedral there will be three tiers of windows on the south and three tiers 

on the north side to represent the course of Christian history. E.P.R. 
Ceramics glorified. ANon. Pottery, Glass, and Brass Salesman, 39 [8], 17 (1929).— 

Showings of new styles by home manufacturers and importers indicate resourcefulness 


of both potter and glassmaker in keeping pace with demand. E.P.R. 
Plants of the S. A. Weller Pottery Co. ANon. Ceram. Ind., 12 [4], 442—46 (1929). 
F.P.H. 


Decalcomania transfer machine. ANON. Ceram. Ind., 12 [4], 453 (1929).—A 
decalcomania transfer machine has been built at an enameling plant for applying decora- 
tion on small pieces in order to eliminate the hand rolling operation. It is a foot oper- 
ated press having a spring attached to the pedal. The piece on which the decoration is 
to be placed is sized with the usual adhesive and the transfer applied. It is set on a 
flat plate, and a plunger which has an end fitted with a felt pad, descends, pressing the 
transfer onto the piece. The end of the plunger consists essentially of a noncorrosive 
rectangular plate having a fiber plate fastened to it by two flathead bolts with wing nuts 
Muslin cloth holds a felt pad to the under side of the fiber piece. The pad is moistened 
by pressing downward on a second wet one, thus absorbing enough water to last for 
two or three hours. After stamping, the spring pulls the plunger upward. Surface 
tension holds the piece to the upper plate, and may be easily removed with the thumbs. 
It is then placed in a water trough and the transfer paper allowed to soak. The paper 
is removed and the piece is placed on a rack, which is set into a drier when filled. It is 
said that 250 to 300 pieces may be decorated and put into the drier by one person in an 
hour. F.P.H. 

Meissen porcelain. ERNST ZIMMERMANN. Keram. Rund., 35, 138-43 (1927).— 
A comparison of the older and newer methods and motifs of the artists in the Meissen 
Porcelain Manufactory. Illustrations of figurines and chinaware are given. HI. 

Additive and subtractive color mixing and decolorization. HERBERT SCHONBORN. 
Sprechsaal, 61 [22], 482-34 (1928 Color mixing according to triaxial diagram. 

R.A.H. 

Art and authenticity. F. J. Martner, Jr. Aflantic Monthly, March, 310-20 
(1929).—The forgeries of the contemporary Roman artist, Alceo Dossena, indicate 
that prominent museums make capital purchases without archaeological checks of any 
sort. The Metropolitan Museum alone in this country proved that its expert advice 
was an adequate defense against the Dossenas. As a cure for forgeries M. suggests the 
establishment of a great museum of forgeries of all periods. H.H.S. 

Celtic pottery. ANON. Evening News, Feb. 27, 1929.—Unique pottery of the 5th 
Century B.c. was found near the fortress of Metz when excavating for drainage. The 
British Museum has acquired three pieces which are said to be the only ones in any 
museum in the world. H.H.S 

The Portland vase. FE. J. ForspyKe. Jilust. London News, 174, 136-37 (1929). 
The Portland (or Barberini) vase, a historic work of deep blue Roman glass of the Ist 
Century, has been in the British Museum on loan for 118 years. In 1845 the vase was 
willfully smashed to pieces by a lunatic, but was put together so skillfully as to lose very 
little of its beauty. It was found within a marble sarcophagus in a tomb under Monte 
del Grano, near Rome. The figures on it are believed to represent the marriage of 
Peleus and Thetis. Illustrated. H.HS. 

Discoveries at Athens, A. BRUECKNER. I/lust. London News, 174, 389 (1929).— 
The German Archaeological Institute at Athens has uncovered the Dipylon, the main 
city gate of Athens, and its vicinity. The remains of a potter’s kiln and enormous 
quantities of “‘throw-outs” from the kiln were found. Kerameikos Street was also 


opened up, and a granary with clay jars was found. H.H.S. 
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The elephant in Persian pottery. R. KoECHLIN AND G. Myygon. Jlilust. London 
News, 174, 401 (1929).—Illustrates the elephant design in 12th Century pottery from 


Rhages, the old capital of Persia. H.H:S. 
Celtic masterpieces discovered in Lorraine. REGINALD A. SmitH. (/Jilyst. London 
News, 174, 472-73 (1929).—Illustrates the finds made last year at Bouzonville, near 


Metz, of Graeco-Celtic flagons dating from 450 B.c. The British Museum is acquiring 
the vessels as representing the origin of a Celtic style that culminated in Irish master- 
pieces 12 centuries later. H.H.S. 
Early Chinese pottery. ANon. /Jilust. London News, 174, 484 (1929).—Seven 
photographs of ware from the exhibition held in London at the Bluett galleries. 
H.H.S. 
Mimbres ware: American prehistoric pottery. ALBERT E. Jenxs. //lust. London 
News, 174, 543 (1929).—The Minneapolis expedition led by J. to the valley of the Mim- 
brefios in N. Mex. found pottery in which the precision of workmanship is quite as re- 
markable as the variety of design. The clean-cut treatment of border-lines seems al 
most impossible without machines, and in the deeper bowls it is hardly credible that the 
artist could handle his brush in the cramped position without faltering. I!lustrated. 
; H.H.S. 
History recorded on china plate. ANoN. Mentor, 17 [1], 62 (1929).—A plate of 
modern Wedgewood was made in England under the auspices of a mid-west chapter of 
the Daughters of the American Revolution in memory of the pioneer, George Rogers 
Clark. Bearing the garland border that the Wedgewood company has used for over 
100 years on its historic subjects, the plate depicts the surrender of the British strong- 
hold, Fort Sackville, at Vincennes, Ind., Feb. 24, 1779. The scene, taken from the 
painting of the American artist Frederick Yohn, shows the English general, Hamilton, 


handing over his sword to Clark in front of the blockhouse. E.J.V 
Swedish engraved crystal glass. THORSTEN THORSTENBERG. Mentor, 17 [3), 
15-17 (1929 An illustrated discussion of the famous Orrefors glass produced from 


designs supplied by two well-known artists, Simon Gate and Edward Hald. Under 
their guidance the handicraft of engraving crystal glass has been developed into an art 
E.J.V 
Delft pottery. F. W. Hupic. Pottery Gaz., 54 [622], 589 (1929).—Delft ware 
really originated in China and its development is traced through Persia, Spain, Italy 
(where it became majolica), France, and finally Holland. Here it was made of earthen 
ware with all the colors which the original Chinese porcelain had. In the 17th Century 
Chinese porcelain was being imitated by the production of a very thin ware covered 
with a white glaze, so that it was hard to distinguish it from the real porcelain. The 
material was softer, but as that could be observed only when it was broken, the imita 
tion was just like the original China porcelain. The reasons for Delft becoming the 
center of the industry are advanced. Imports of Chinese porcelain and competition 
from Japan are discussed. The manufacture of Delft ware in England and other coun- 
tries led to the shutting out of the genuine Delft and then to the competition between 
the products of these other countries and the Dutch Delft ware. The entrance of 
Wedgwood into this field with his ware brought about the gradual change from manu- 
facture of Delft ware to the manufacture of English earthenware, which was harder, 
stronger, more resistant to fire, acids, and salts, using English materials for the purpose, 
and introducing the methods adopted by Wedgwood in England. E.J.V. 
BOOK 
Art in Ancient Rome. EuGENIE Stronc. Wm. Heinemann, Ltd., London, 1929 
2 vols., price 10s each.—Begins with primitive Etruria and ends in Byzantium 
H.H.S. 
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PATENTS 

Design for plate or similar article. JouHn V. Gopparp. U. S. 78,017, March 19, 
1929. 

Designs for plates or similar articles. URASABURO Tomita. U. S. 78,945-57, 
March 19, 1929. 

Design for plate or similar article. Harotp E. Nock. U. S. 78,119, March 26, 
1929. 

Design for plate or similar article. W111am Horack STEVENTON. U. S. 78,230, 
April 9, 1929. 

Design for plate or similar article. CHARLES WEIss. U. S. 78,241, April 9, 1929. 

Design for bottle. Irvinc W. BEAN. U. S. 78,002, March 19, 1929. 

Design for bottle. SamueL Lancet. U. S. 78,110, March 26, 1929. 

Design for bottle. Eric UrguHart Brinks. U. S. 78,140, April 2, 1929. 

Design for bottle. JosepH GuiazeR. U. S. 78,157, April 2, 1929. 

Design for bottle. Lronarp B. Kricx. U. S. 78,163, April 2, 1929. 

Design for bottle. GrorceE N. Mas. U. S. 78,167, April 2, 1929. 

Design for bottle. Leon A. Danco. U. S. 78,194, April 9, 1929. 

Designs for goblets. JuLes H. VENoN. U. S. 78,058-60, March 19, 1929. 

Design for tumbler. GrorGE S. DunBaR. U. S. 78,014, March 19, 1929. 

Design for cup. CHARLES Wess. U. S. 78,240, April 9, 1929. 

Design for handle of cup. CHARLES WEIss. U. S. 78,238, April 9, 1929. 

Designs for covered dishes. JACQUES BERNARDAUD. U. S. 78,079 and 80, March 
26, 1929. 

Design for covered dish. JoHN V. Gopparp. U. S. 78,201, April 9, 1929. 

Design for covered dish. CHARLES WEISS. U. S. 78,239, April 9, 1929. 

Design for electric bulb. Goprrrey Nrirese,. U. S. 78,120, March 26, 1929. 

Design for cooking stove. HERMAN HERRENBRUCK. U.S. 78,026, March 19, 1929. 

Decorating glass surfaces. KALMAN WarGA. U. S. 1,705,512, March 19, 1929. 
An attachment to glass annealing leers including a mechanism for transferring printed 
labels from a stack to the interior of a hot mold, each label having applied to one of its 
faces a design of a mineral pigment and flux and on its other face an adhesive which is 
adapted to be rendered operative by heat, the mechanism comprising a casing having a 
perforated surface conforming in configuration to that portion of the interior surface of 
the mold to which the label is to be applied, and suction-operated means connected to 
the casing which, when in operation, causes the label to adhere with its design bearing 
face to the perforated surface of the casing and to assume the shape which it is to take 
in the mold, the adhesive on the label being exposed to be brought into contact with the 
interior heated surface of the mold to be left thereon when the suction operating means 
is rendered inoperative. 

Glazing pottery. Lovatt AND LovatTt, Lrp., AND A. E. Lovatr. Brit. 303,679, 
Feb. 27, 1929. Relates to the method of pottery decoration in which coloring matter 
such as broken glass or other colored glaze, is deposited on the surface of the ware and is 
made to adhere by glaze firing. According to the invention, the coloring matter, crushed 
to particles of the required size, is subjected to an initial firing and is subsequently mixed 
with the raw of fritted glaze, and the mixture is applied to the ware and fired. By first 
firing the colored particles, they do not dissolve in, and become indistinguishable from 
the glaze but remain in suspension. 


Cement, Lime, and Plaster 


Relation between the temperature curve and the expansion curve in the setting of 
plaster. F. J. WitutaAMs AND F. C. WESTENDICK. Jour. Amer. Ceram. Soc., 12 [5], 
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377-81 (1929).—The plan of the investigation was to determine the relation between 
the expansion curve and the temperature curve in the setting of plaster of Paris, which 
is manufactured by calcining gypsum at about 145°C in muffle or rotary cylinders 
The setting of plaster results from the fact that when it is mixed with water the latter 
dissolves some of the hemihydrate which unites with the water to form the dihydrate 
The first volume change is a contraction followed by expansion, due to the fact that the 
calcium-hemihydrate (2CaSO,-H2O) goes into solution, thus decreasing the volume 
An equilibrium is reached when the solution is saturated and then the dihydrate (CaSO,- 
H.O) crystallizes out, causing expansion. Apparatus, methods of testing, data, calcu- 
lations, and curves are given. 

Cement in 1927. B. W. Baci&éy. Bur. Mines, Mineral Resources of the U-.S., 
Part II, pp. 269-98 (1928).—The Portland cement produced in 1927 was the largest 
quantity manufactured in any year and amounted to 173,206,513 bbl. There were 
shipped from the mills 171,864,728 bbl. valued at $278,854,647, an increase of 6%, in 
quantity and 0.3% in gross value. The average factory value per barrel decreased 9 
cents. The stock’ on hand at the end of the year were 6°% greater than those at the 
end of 1926. Tables are given showing the production and shipment of Portland 
cements by states, monthly production by districts, domestic consumption, local supplies, 
prices. Sections are included on manufacturing methods, special cements, masonry, 
natural and pozzuolana cements, and imports and exports. R.A.H. 

Modern Portland cement plant. JoHN J. LANpy. Cement, Mill, and Quarry, 33 
[4], 6-13 (1928).—The history and development of Keystone Portland Cement Co., 
Bath, Pa., together with a detailed description of the quarry and plant equipment are 
given. E.P.R. 

Germans to build Russian cement plant. ANon. Cement, Mill, and Quarry, 33 
[4], 46 (1928).—A contract for a cement plant with an annual capacity of about 
2,000,000 bbl., to be built near Novorosiska in the Ukraine, has been awarded by the 
Russian Government to the Friedrick Krupp A.-G. E.P.R 

Cement plant sold. ANoNn. Cement, Mill, and Quarry, 34 [4], 21 (1929).—Northern 
Salvage Co., Grayling, Mich., purchased the cement plant of the Peerless Egyptian 


Cement Co., Youngstown, Ohio, located at Fenton, Mich. E.P.R 
Opposition to state cement mills. ANon. Cement, Mill, and Quarry, 34 [4], 53 
(1929). E.P.R 


Carolina cement mill. ANoN. Cement, Mill, and Quarry, 33 [4], 77 (1928). 
Plans have been completed for the proposed plant of Carolina Cement Co., of New 
Bern, N. C. E.P.R. 

Tariff on Canadian cement. ANON. Cement, Mill, and Quarry, 33 [4], 65 (1928). 
Collectors of customs have been instructed by the U. S. Treasury Dept. to assess duty 
on Canadian cement in bags at the rate of 8c per 100 Ib. gross weight, plus a duty of 
20°% ad valorem on the bags. This is in the nature of a countervailing duty. E.P.R. 

Heat consumption of gas-fired lime kilns. H. Hae Arch. f. Wdarmewirt 
u. Dampfkesselwesen, 9 [5], 143-44 (1928); Rock Prod., 32 [6], 94 (1929).—H. presents 
operating data on burning lime with pit-coal gas, precautions for reducing heat losses, 
and test results on firing blast-furnace gas and brown coal gas. F.P.H. 

Theories concerning hydraulic limes and cements. M. J. MerrcEROU-VICAT 
Le Ciment, 5, 182-86 (1928); Rock Prod., 32 [7], 101 (1929).——-M. outlines the scientific 
development of the theories of hydraulic limes and cements, with special consideration 
of French investigators, starting with the first work of Louis Vicat in 1817. F.P.H. 

Effect of diatomaceous earth on Portland cement mixtures. ALTON J. BLANK 
Rock Prod., 32 [6], 81-82 (1929).—While increase in strength values of some cements is 
had through the addition of pulverized silica, other cements are very little benefited, if 
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at all. This fact may be explained in part as follows: In correctly proportioned cements 
where there is present sufficient available silica for combination with all of the lime in the 
sintering process, the percentage of free, or uncombined lime, in the cement is very 
small. An addition of pulverized silica to a cement of this nature tends to increase the 
strength value of the cement very little, if at all. F.P.H. 

“Portland jurament.” ANon. Tonind. Ztg., 52 [68], 344 (1928); Rock Prod., 
32 [7], 100 (1929).—This is a cement produced by a German plant from Portland 
cement clinker, blast-furnace slag, and schist slag. In 1913 Schmitt reported that by 
adding schist slag or unburned gypsum, the setting period of cements may be prolonged 
at will; but whereas gypsum offers the danger of swelling, schist slag does not. Re- 
search done since the World War showed that an addition of schist slag up to about 
30% does not decrease the compressive strength, but that it rather increases it above 
that of normal Portland cement. The official investigations at the Materials Testing 
Institute of the Higher Technical School, Stuttgart, in the years 1926-27 showed the 
following comparative values: 


Portland “Portland Portland ‘Portland 
cement jurament”’ cement jurament”’ 
compressive strength tensile strength 
Storage test (kg./sq. em. and Ib./sq. in.) (kg. /sq. cm. and Ib./sq. in.) 
(a) 1 day, damp air 
6 days, water 230 (3271) 230 (3271) 23 (327) 21.7 (308.6) 


(b) 1 day, damp air 

6 days, water 

21 days, damp air 390 (5547) 432 (6145) 48 (612) 31.5 (448) 
(c) 1 day, damp air 


27 days, water 320 (4551) 420 (5974) 29 (412.7) 47.5 (698) 
F.P.H. 
Disintegration of clinker from rotary tube kilns during storage. A. SPENGEL. 
Tonind. Ztg., 52 [97], 1939-40 (1928); Rock Prod., 32 [7], 100 (1929).—S. tested well- 
sintered clinker from rotary kilns which had been stored in wooden barrels and unpro- 
tected from air for about seven years making screening and quality tests in respect to 
granulation and weathering, and chemical analyses of the disintegrated residue. S. 
concludes that, due to the higher lime content of disintegrated matter or residues, par- 
ticularly when storing in clinker bins, care should be taken in using such residue in ce- 
ment production. F.P.H. 
Testing standards of cements produced in 1927 in Czechoslovakia. ANON. Zement, 
17 [28], 1036-38 (1928); Rock Prod., 32 [7], 101 (1929).—Every year the mechanical 
technical testing laboratory of the German Higher Technical School in Prague secures 
a certain number of different makes of cements in the trade and tests them to compare 
their characteristics with the cement standards. The results for 1927, as given in several 
tables and diagrams, and amplified, include 13 makes of cement. F.P.H. 
Development of the Polish cement industry. ANON. Zement, 17, 1355 (1928); 
Rock Prod., 32 [7], 100 (1929).—The Polish cement industry has available the 500 
sq. km. (1931 sq. mi.) Jurassic chalk formation of the Cracow-Czernichow Pass extending 
to Wielun; the so-called shell lime deposits of about 200 sq. km. (772 sq. mi.) in the 
Silesian district toward Olkusch, usually in mixture with coal layers; tremendous chalk 
and marl deposits in the Weichsel and Bug valley; and minor deposits of sedimentary 
marl. F.P.H. 
Mortar and mortar colors. ANON. Clay-Worker, 91 [3], 265 (1929).—Manu- 
facturers of brick or hollow tile seldom produce mortars or mortar colors, even though 
they play an important part in the industry. In the research work on brick and tile, 
mortars are used, and the information gained should be passed along to the dealers so 
that they may be informed on what constitutes the best kind of mortar for any given 
kind of work. The clayworking industry should inform the dealers and prospective 
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builders of the importance of colors in mortars and in improving the architectural beauty 
of face work. E.J.V. 

Some new moduli and indices relating to main hydraulic components of Portland 
cements. I. SwHorcutro NaGcar. Jour. Soc. Chem. Ind., Japan, 32 [3], 73B (1929).— 
In comparing the results of strength tests of 1:3 cement sand mortars of many Portland 
cements, it is hardly possible to obtain any close relation between strengths and hy- 
draulic modulus (CaO/(SiO2. + AlO; + silica modulus (SiO./(AlO; + Fe.Os;)), 
index of activity (SiO,/Al.O;), iron modulus (Al:O;/Fe:Os;), etc., these indices and moduli 
being mere weight ratios of total silica, alumina, iron oxide, lime, etc. It is more nearly 
possible to do so with the lime factor (CaO/(2.8SiO. + 1.1AlO0;3)), cementation index 
((2.8SiO02. + 1.1AL0O; + 0.7Fe,0;)/(CaO + 1.4MgQO)), index of activity (2.8SiO, 
(1.1AlL,0; + 0.7Fe.0;)), etc., considering the conditions of combinations of these main 
hydraulic components, but they never express useful relations between them and 
strengths of mortars. N. discusses these moduli and indices by comparing many results 
of the strength tests and calculated values of many Japanese and foreign Portland ce- 
ments. II. Jbid., 32 [3], 73-74B (1929).—N. proposes some new moduli and indices 
relating to main hydraulic components of cements and calculates their values by using 
the results of chemical analyses of many Japanese and foreign Portland cements in the 
first paper, to compare those values with the strength tests of 1:3 cement sand mortars. 
Some of the newly proposed moduli and indices have the following formulas: 


l: lime silica ratio or lime silica combining ratio = 


CaO )s + 0.70Fes( )s + 0.70S¢ )s free CaQ) 


SiO, — 0.80 X insoluble residue 


m: lime silica molar ratio = 1.07 


CaO — (1.65AlL0; + 0.70Fe,0; + 0.70SO; + free CaO) 
wig SiO, — 0.80 X insoluble residue 


Molar ratio of tricalcium silicate to dicalcium silicate = 
Molar of 3CaO-SiO. m — 2.0 
Molar % of 2CaO-SiO, 3.0 — m 


(See “Relations between Composition and Strength of Mortar on Combined Hardening,” 
Ceram. Abs., 8 [1], 16 (1929).) Means of 8 recent Japanese Portland cements and 5 
early high strength Portland cements of foreign make were plotted on the diagram of a 
ternary system. Three components CaO, SiO., and Al.O; of the system were calculated 
by the following formulas: 

(1) CaO by total CaO — (0.70 SO; + free CaO) 

(2) SiO, by total SiO.—0.80 X insoluble residue 


By means of this ternary diagram, merits and demerits of many cements of low-silica 
and high-silica types of Japanese and foreign Portland cements were clearly discussed. 
E.J.V. 

Limiting concentrations in the formation of Sorel cement. L. L. Jesser. Put 
and Quarry, 17 [10], 57-60 (1929).—Mortar composed of 100 parts by weight of burnt 
caustic magnesite, 33 parts by weight of sawdust, and magnesium chloride solutions of 
14, 17, 20, and 23°Bé. concentrations will give the following results. The mortars are 
allowed to set in the normal way containing just their own amount of water. 


| 
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Tensile Strength of Sorel Cement Mortar in Kilograms 


Time 
— Solutions used to make mortar, strength in degrees Bé. 
days 17 20 23 14 17 20 23 
3 8.4 13.6 30.0 9.2 14.2 21.4 32.2 
7 10.8 20.0 36.4 12.1 18.4 24.6 38.4 
2 13.2 24.2 38.6 13.2 22.4 35.5 43 .6 


The water-vapor pressures in the mortar were also studied and when these observations 
are connected with the afore-described development of strength while the mortars are 
allowed to remain in a box shut off from the external air, then it is seen that the limiting 
concentration of the increase in tension divides two stages of the development of strength 
in the mortar. R.G.E. 
Colored Portland cements. ANoN. Pit and Quarry, 17 [11], 46 (1929).—British 
patents cover the making of colored cements from pigmented raw materials by the addi- 
tion of pigments, such as oxides of chromium, nickel, cobalt, and copper, together with 
such salts as metallic halogen compounds, phosphates, and borates which combine with 
the pigment to form colored melts on heating. R.G.E. 
Action of calcium sulphate on the mechanical properties of cement. P. P. Bupnt- 
KOFF AND W. M. LEscHOEFF. Pit and Quarry, 17 [11], 47-51 (1929).—This article is 
the report of an investigation undertaken at the Charkow Technological Institute, 
Russia, of the effects produced on the various mechanical properties of Portland cement 
by the addition of various modifications of calcium sulphate. Both anhydrous or dead- 
burnt gypsum as well as the dihydrated variety of gypsum were used in the experiments. 
The proportion of gypsum used ranged from 0.5 to 20%. A supercement was used as 
the starting material. The best results were obtained with a mixture containing Port 
land cement and 4% of dihydrated gypsum. The 4-, 7- and 28-day tensile strengths 
were 39.9, 57.1, and 68.2 kg. per sq. cm., respectively. Good results were also obtained 
with a mixture containing Portland cement and 2% of the insoluble anhydrite. The 
strengths in tension were 40.6, 46.0, and 56.8 kg. per sq. cm. ‘The samples prepared 
with 2% dihydrate gave strengths in compression of 392, 549, and 590 kg. per sq. cm. 
The compressive strengths with mixtures containing 3% insoluble anhydrite were 510 
and 730 kg. per sq. cm. for the 7- and 28-day tests, respectively. The mechanical strength 
of test samples prepared from pure Portland cement was less than those obtained on 
mixtures containing gypsum in almost every instance. Tables and curves are given 
showing tensile and compressive strengths and time of setting for the different test 
samples. R.G.E. 
Wet process cement plant on Neville Island. W.E. Traurrer. Pit and Quarry, 
17 [13], 67-71 (1929).—The Davison Coke and Iron Co. of Pittsburgh, Pa., is building 
a new 1,250,000 bbl. wet-process slag cement plant at Neville Island, Pa. This plant 
is of unusual interest because a blast-furnace and a by-product coke plant are to be 
operated in connection with it. These are now under construction adjacent to each 
other. This combination of industries was decided upon because (1) a blast furnace 
cannot be operated economically unless by-product coke is manufactured in connection 
with it; (2) the biggest factor in the operation of a by-product coke plant is the dis- 
posal of the gas produced. It was therefore decided to build a cement plant which 
would use up the slag from the furnace and the excess gas from the coke ovens. The 
fact that coal can be obtained very cheaply by boat will also add to the economy of these 
operations and was one of the reasons why the site at Neville Island was chosen. 
R.G.E. 
Distribution of cement. ANon. Pit and Quarry, 17 [13], 82 (1929).—Figures 
are given showing the shipments of Portland cement mills distributed among the states 
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to which cement was shipped during December, 1927 and 1928, and January, 1928 and 
1929. R.G.E. 
Statistics on cement. ANon. Pit and Quarry, 17 [13], 82 (1929).—The ratio 
of the operations to the capacity of the American Portland cement industry during the 
month of February was 44.8%. During the month 8,522,000 bbl. were produced, 
5,448,000 shipped, and 29,871,000 in stocks on hand. Production was 3.1% less and 
shipments 17.0% less than in February 1928. Stocks at the mills were 9.2% higher 


than a year ago. R.G.E. 
Production, shipments, and stocks of Portland cement from 1927 to 1929. ANon. 
Pit and Quarry, 17 [13], 82, 83, 88 (1929). R.G.E. 
Production and stock of clinker in 1927 and 1928. ANon. Pit and Quarry, 17 
[13], 82, 87 (1929). : R.G.E. 
Exports and imports of hydraulic cement from 1927 to 1929. ANon. Pit and 
Quarry, 17 [13], 83, 87 (1929). R.G.E. 


Gypsum in 1927. R. M. SANTMYERS AND JEFFERSON MIDDLETON. Bur. Mines, 
Mineral Resources of the U.S., Part II, pp. 113-28 (1928).—Diversification of products 
continues to be the outstanding feature of the gypsum industry. This movement has 
been so vigorous that the production of crude gypsum has more than doubled within the 
last 10 yrs. The quantity of crude gypsum mined in the U.S. in 1927 was 5,346,888 
short tons, a decrease of 288,553 T. or 5°% compared with 1926. The value of sales of 
uncalcined and calcined gypsum by producers was $42,174,454 as compared with 
$46,721,219 in 1926, a decrease of 10%. In 1927, N.Y. was again the largest producer 
of crude gypsum with 11 active plants reporting 1,675,501 T., as compared with 11 plants 
reporting 1,723,460 T. in 1926. The pamphlet includes data on kettles and kilns in 
operation, prices and markets, imports and exports, new companies and corporations, 
plant increases, new products, future of the industry, and synthetic gypsum. A section 
is devoted to Canadian plants and production. R.A.H. 

Progress in gypsum industry in Canada. L. H. Coie. Cement, Mill, and Quarry, 
33, [4], 26 (1928).—Gypsum is mined or quarried in Nova Scotia, New Brunswick, 
Ontario, Manitoba, and British Columbia, and each of these provinces has other proper- 
ties capable of furnishing high grade material when market conditions warrant. The 
value for the total output for 1927 shows an increase of nearly $500,000 over that of 
the previous year. The output of crude rock in the maritime provinces shows a decided 
increase, but probably the most important developments in this industry have taken 
place in the products manufactured from gypsum. E.P.R. 

Gypsum in Ontario. ANon. Can. Chem. Met., 13 [3], 21 (1929)—The Canada 
Gypsum and Alabastine, Ltd., was the only company in operation in 1928. The total 
production of gypsum of various grades in 1928 was 85,811 T. valued at $553,271 com 
pared with 83,998 T., worth $500,688, in 1927. The grades in 1928 were as follows: 
crushed, 20,675 T.; fine-grained, 1134 T.; calcined, 4133 T.; and 59,869 T. con- 
sumed in manufactured products such as insulex, plaster board, gyproc, etc. 

E.J.V. 

Northwest gypsum doubles plant capacity. ANoNn. Cement, Mill, and Quarry, 
33 [4], 47 (1928).—The gypsum and plaster plant of the U. S. Gypsum Co., near Heath, 
Mont., purchased last year by the Gypsum Products Co., will soon double its capacity 
and the force of men employed. E.P.R. 

Gypsum and anhydrite retarders for cement. ANon. Cement, Mill, and Quarry, 
34 [4], 41 (1929).—Investigation of the fundamental factors involved in the utilization 
of various forms of calcium sulphate as retarders for Portland cement is being continued 
at the Nonmetallic Mineral Experiment Station at New Brunswick, N. J. Plaster of 
Paris, gypsum, and anhydrite differ greatly in their retarding properties and give 
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different plasticities to the resulting products. Anhydrate can be used alone only under 
certain peculiar circumstances, although it is satisfactory in mixtures with other calcium 
sulphates. The results to date have been prepared for publication as a technical paper. 
One of the important factors shown by this investigation is the degree of fineness to 
which the cement and the retarder are ground. This has not been thoroughly investi- 
gated heretofore. The New Brunswick station is constructing apparatus for the sepa- 
ration of finely ground cement, gypsum, and anhydrite into fractions of definite particle 
size, using the air classification method preparatory to studying the time of set of the 
various fractions of typical Portland cements as compared with the time of set of these 
same fractions when mixed with various percentages of gypsum or anhydrite of definite 
particle size. E.P.R. 
Determining quality of gypsum. W. ScHaper. TJonind. Ztg., 52 [96], 1923-24 
(1928); Rock Prod., 32 [7], 100-101 (1929).—The gypsum manufacturer should be able 
to determine in what manner the gypsum was made, whether by boiling (in kettles), 
burning (in shafts or furnaces), or in the rotary kilns; what burning temperature, burn- 
ing period, and nature of influence of the heat; whether the firing temperature was 
maintained constant, increasing or decreasing. To make the quality test, gypsum is 
sprayed into a water glass filled about one-third with pure water, the water poured off 
until a few drops of diluted gypsum are carried off, at which point the gypsum is satu- 
rated. ‘The remainder is stirred slowly and slightly with a glass rod and poured on a 
clean glass plate held close under the water glass. The rotary kiln gypsum will form a 
smooth surface, whereas the boiled (kettle) gypsum will bulge in the center of the cake. 
Immediately after this operation the remainder in the water glass is evenly distributed 
over its bottom and side by swaying the glass; and setting it down; a correctly burned 


gypsum will remain uniformly distributed over the glass surface and without cracking; 
and after setting, the entire shell or larger parts may be taken up from the water glass; 
this shell may be up to 0.1 mm. in thickness and after drying it becomes suitably solid 
and elastic, which is impossible with gypsum of inferior grade. Then, when the gypsum 
sample has again acquired room temperature, it is removed from the glass disk, small 
pieces are taken from its edge and rubbed between the ends of two fingers. If it smears, 
the quality is not first class, for a good gypsum will always leave a minimum of particles. 
In the case of oven-burned gypsum, the paste may be poured from the water glass 
smooth as a mirror, and need not even be stirred with the glass rod, but the glass merely 
sways around, indicating that correctly burned, rapid-setting, or stucco gypsum satu- 
rates uniformly with water, whereas those of inferior quality saturate irregularly and 
must be stirred before the sample can be poured from the glass. If the oven-burned 
gypsum or refined gypsums are intended for dental purposes (to start to set in 5 to 8 min 
then in a muffle oven of 24-hour burning period), the temperature, to be kept absolutely 
constant in spite of all practical difficulties, must be higher than for ceramic gypsum, 
which can to advantage remain longer in the oven, for in the ceramic or form gypsums 
the long pouring period and the consequent (l-hr.) hardening to great strengths is 


essential. The burning temperature must be tested out for each gypsum rock. S. . 
finds these most suitable: : 
For dental gypsum For form gypsum 
Gypsum rock (°F) (°F) 
Harz 356 320 
Russia (Kasan) 338 297 
Rumania 365 320 
Italy 392 365 


As mentioned, the oven-burned gypsum is characterized by a sudden hardening right 
after the termination of the setting period, whereas rotary kiln and boiler gypsum 
harden sluggishly. The refined gypsums burned in modern shaft kilns have the charac- 
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teristic of a long pouring period, being 10 min. or more in the case of form gypsum, per- 
haps due to the burning period of about 6 days, the uniformity of the gypsum being 
effected by a very gradually increasing temperature without cooling, due to the fact that 
the kiln is not cooled down and that a trained fireman can keep the temperature within 
a maximum admissible deviation of +3°C or 5.4°F. Form gypsum thus prepared 
was tested in parallel with the Paris form gypsum of a roofing tile factory; after each 
of the two kinds (about 12 gypsum forms) had been made, being 2 upper and 10 lower 
forms, pressing was started 1'/, hrs. after each cast of the gypsum forms, with the result 
that the average output was 2160 pressed roofing tile for the former, whereas the Paris 
form gypsum brought it only to 1620 pressed roofing tile. By aid of these tests and 
under much practical experience and constant control, the quality of the gypsum may 
be improved. F.P.H. 

Fused cements with a high alumina content. R.FERET. Ann. ponts et chaussées, 
Nov.-Dec. (1927); Bldg. Sci. Abs., 1, 207.—A comprehensive series of experiments has 
been carried out on binary and ternary systems of chemically pure SiO., Al,O;, and lime. 
The fused materials have been cooled quickly, by quenching, or gradually, then ground 
to a uniform fineness and tested for strength, soundness, and resistance to chemical 
attack. Contrary to experience with granulated slag, these products, if plunged into 
water while still fluid, give less favorable results than those cooled normally. Their 
setting time is shorter and their strength inferior. In general, the products fall into 
three classes: (1) those incapable of setting, (2) quick-setting cements of low strength, 
in some cases expanding or disintegrating in water after hardening, (3) slow-setting, 
high-strength products resistant to those salt solutions which are highly injurious to 
ordinary cements. A ternary diagram is given showing the zones occupied by the three 
classes mentioned, and details are presented in the form of atable. The diagram shows 
that the replacement of lime by silica, in a compound of fixed alumina content, results 
in a rapid decrease in strength. The proportion of alumina should lie between 45 and 
70°%; of lime, between 47 and 28%; and of silica, between 12 and 0%. These values 
hold only for chemically pure substances, the impurities present in commercial raw 
materials causing considerable modification. (C.A.) 

PATENT 

Cements. N. V.S. Knrsss._ Brit. 303,639, Feb. 27, 1929. A cement of the high 
alumina type is produced by subjecting a mixture of lime and bauxite or other highly 
aluminous material to the action of steam, preferably under pressure, to secure reaction 
between the raw materials, and then subjecting the resultant product to a higher tem- 
perature which is normally however below the melting point. The proportions may 
vary from one to two parts of lime to three parts of bauxite. The bauxite is ground and 
mixed with either quick or hydrated lime. The steam treatment when carried out at 
a pressure of 100 Ibs. per sq. in. may be completed in one hour. The heat treatment 
may be between 1000 and 1400°C. With bauxite containing 50°) alumina and 20°; 
iron oxide four hours heating at 1100 to 1150°C is sufficient or two hours at 1150 to 
1200°C. 

Enamels 


Enameling sheet steel. II. Water Ceram. Ind., 12 [4], 447-49 
(1929).—All incoming raw materials should be weighed, a sample batch smelted and 
followed through the enamel shop to find any defects in advance before it may cause 
trouble in the regular run. Borax is influenced to a great extent by weather and storage 
conditions and should be watched. Storing too much soda ash causes it to form hard 
lumps which do not easily mix with other chemicals. Natural cryolite and a good grade 
of artificial cryolite have about the same analysis, but their effects and behavior in 
enamel are not identical. Feldspar is subject to the widest range of variations; an 
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enameler should have a reliable source which will always furnish the same quality. 
Organic and volatile matter is detrimental in clays but not harmful in materials which 
are subject to the heat of the smelting process. For Part I see Ceram. Abs., 8 [4], 255 


(1929). F.P.H. 
Cleaning and grinding castings. ANoN. Jron Age, 119 [26], 1886 (1927). 
Tumbling barrels are used. A.J.M. 


Proper fusing of enamel. F. W. Manxer. Iron Age, 120 [9], 531 (1927).— 
The plant of the Detroit-Michigan Stove Co., Detroit, Mich., is completely described. 
The enamel firing is accomplished by means of 9 gas-fired furnaces of the muffle type. 
Each furnace is 20 x 10 x 9 ft. Each furnace is heated by 8 burners firing under the 
muffle, which is of silicon carbide. This muffle is heated to incandescence and the 
furnace is heated by radiation from this. The enamels are fired on at temperatures 
varying from 1400 to 1600°F in from 3 to 5min. Gas is supplied at 15 lb. pressure and 
inspirates the right amount of air for perfect combustion in patented venturi type pro- 
portioners. The temperatures are controlled and maintained by automatic pyrometer 
controls. Two track tables or double forks are supplied for loading and unloading. 

A.J.M. 

Homogenizing frit. F.H. Zscuacke. Sprechsaal, 61 [17], 321-24; [18], 344-45; 
[19], 367-70; [20], 386-87 (1928).—A study of a series of commercially prepared glaze 
mixtures gave frits which exhibited inhomogeneities. A perfectly homogeneous frit 
was not found in any case. The reasons for these inhomogeneities may be traced to the 
following factors: deficient mixing, faulty weighing or measuring of the raw materials, 
influence of moisture present in the raw materials, variable specific gravity and particle 
size, influence of weight by volume and tendency to pulverize, and too short mixing 
periods. Suggestions for obtaining homogeneous frits are included R.A.H. 

Electric furnaces for enameling. Hans Natuusius. Keram. Rund., 35, 124-26 
(1927).—Electric resistance furnaces for enameling were first made with graphite and 
then with silicon carbide as the heating units but both types oxidized in time. Modern 
furnaces use an 80°),Ni-20°(%Cr alloy as the resistor. To reduce current consumption 
the walls must be well insulated and the heating units so distributed that the tempera- 
ture distribution through the furnace is uniform. ‘Temperatures are usually controlled 
by regulators of the potentiometer type. The absence of fuel storage bunkers allows 
economy in space and ware losses are reduced since the fuel does not cause dust which 
may settle on the ware. Electric furnaces as observed in America for enameling bath 
tubs, watch dials, and signs are described in detail. a. 

Some causes of sponginess on the upper surfaces of iron castings. T. BuTTER- 
worTtH. Iron and Steel Ind., 2 [2], 43-44 (1928).—Sponginess is caused by dirt accumu- 
lated by the hot metal from the mold sides, by slag formed through a reaction of the 
metal and the mold sand, by iron oxide resulting from a reaction between the metal and 
the water held in the mold sand, and by gas holes formed during solidification and 
originating in the solubility of O, N, CO, and H in the molten metal. The question of 
avoidance of these defects is discussed and a number of partial solutions pointed out. 

The growth of cast iron. Fritz Wist aND Otro LEIHENER. Mitt. Kaiser-Wilhelm 
Inst. Eisenforsch. Dtisseldorf, 10, 265-81 (1928).—Thirty-one papers on the growth of 
cast iron are reviewed. The growth of cast iron was observed after heating specimens 
for various periods in a neutral atmosphere at 600° and in superheated steam at 330°. 
Specimens of the following composition were heated in a neutral atmosphere: 2.49 to 
3.90% total C, 1.70 to 3.17% graphitic C, 0.18 to 1.03% combined C, 0.50 to 2.82% Si, 
0.39 to 1.42% Mn, 0.09 to 1.87% P, 0.03 to 0.153% S. Specimens of the following com- 
position were heated in superheated steam: 2.45 to 3.86% total C, 1.74 to 3.29% graphitic 
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C, 0.19 to 0.91% combined C, 0.95 to 2.82% Si, 0.39 to 1.42% Mn, 0.09 to 1.87% P, 
0.03 to 0.14% S. In each case specimens were selected representing three zones in the 
metal: (1) border, (2) between border and middle, and (3) middle. The growth in 
neutral atmosphere and in superheated steam within the three zones was investigated. 
A comparison was made of the growth of specimens normally prepared and specimens 
remelted in vacuum. ‘The effect of preliminary heating in vacuum on growth in neutral 
atmosphere was also investigated. The data are summarized in six tables and 62 graphs. 
Micrographs illustrate the decomposition of cementite and the formation of graphite. 
It is concluded that: (1) the influence of chemical composition upon the growth of 
cast iron is obscured by other factors; (2) the growth in neutral atmosphere with the 
decomposition of cementite cannot be explained; (3) the finer the form of graphite the 
smaller is the amount of growth; (4) the material in the middle zone grows faster than 
that in the border zone, (5) the gas content of cast iron has an important influence on 
growth. No conclusion is given on growth in superheated steam. (C.A.) 
BOOKS 

Photomicrographs of iron and steel. Everett L. REED. John Wiley and Sons, 
1929. 253 pp. $4. Reviewed in Min. and Met., 10 [268], 223 (1929).—This book 
contains over 200 photomicrographs of iron and steel, some of which have been sub- 
jected to mechanical and thermal treatment according to standard practices, the heat 
treatments having generally been those recommended by the Society of Automotive 
Engineers. The collection is useful for reference purposes to producers and users of 
steel. F.P.H. 

Bibliography of metallic corrosion. W.H. J. VERNON. Edward Arnold and Co., 
London. 1928, 341 pp. $8.40. Reviewed in Min. and Met., 10 [268], 222 (1929). 
This bibliography is the work of an investigator of corrosion and represents an enlarge- 
ment of a bibliography prepared for the British Nonferrous Metals Research Assn. 
privately printed for its members. It comprises reference to papers on both ferrous, 
and nonferrous corrosion (including methods of protection), published up to the end of 
1927. The publication is arranged chronologically under four main divisions: (1) 
types of corrosion and the factors influencing it; (2) the corroding medium; (3) the 
metal or article corroded; (4) protective methods. F.P.H. 

PATENTS 

Enameling composition. RupOLPH WEIMER. U. S. 1,706,866, March 26, 1929. 
An enameling composition, consisting of a cold ground coating composition formed of 
ground silica, clay, lime, soda, boracic acid, broken pieces of glass and porcelain, and 
water for application in a cold condition. 

Finishing surfaces of hollow metalware. ANDREW L. FaBens. U. S. 1,706,877, 
March 26, 1929. In apparatus of the character described, a closure member, means for 
clamping a hollow-ware article containing a mass of relatively hard balls against the 
closure member with the open end of the article against the closure member, means for 
rotating the closure member and the holiow-ware article clamped thereto and means for 
directing a stream of a cleansing liquid to the interior of the article. 

White base for enamels and glazes. Druts. GasGLUHLIGHT AUER, G.M.B.H. 
French 625,260, Nov. 29, 1926. White coatings are obtained by using bases comprising 
mixtures of titanium oxide with cerium oxide, or of either of these with white oxides of 
multivalent elements, preferably those of the 3rd, 4th, and 5th groups of the periodic 
system, e.g., alumina, silica, stannic oxide, etc. (B.C.A.) 

Enameling metals. RESEARCH Propucts, Inc. French 644,496, 
Nov. 25, 1927. Means are described for regulating the temperature of the enameling 
furnace to control the hardness of the enamel. (C.A.) 
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Glass 


Glass furnace construction. A. Atison. Glass, 6 [2], 52 (1929).—Friction losses 
in regenerators and flues are discussed. Jbid., [3], 108 (1929).—A. discusses the evacua- 
tion of waste products, negative draft in checkers and uptakes, and frictional losses. 
For previous abstracts see Ceram. Abs., 8 [5], 329 (1929). A.J.M. 

Developments in glass furnaces and leers. S. R. Scno.ies. Glass, 6 [3], 103 
(1929).—S. discusses the following changes in operation: increased temperature due to 
the introduction of automatic machines; improvements in regeneration, checker brick, 
recuperation, refractories, developments in throats, charging device, and annealing of 


glassware. A.J.M. 
Corner and auxiliary firing in glass-melting furnaces. Erich FELSNER. Keram. 
Rund., 35, 126-27 (1927).—Methods of auxiliary heating for pot furnaces are described. 


The purposes for which such methods are needed are (1) continuous heating of specific 
spots in the furnace during the working out, (2) periodic heating of furnace corners 
during the melting and working out, and (3) continuous heating of furnace corners or 
specific spots during the melting and working out. H.I. 
Upkeep of glassmaking plant. C.W.Brertr. Glass, 6 [2], 54 (1929).—Two factors 
have contributed to the rapid changes in glass manufacture during the last half century: 
(1) chemical research and (2) the increasing employment of machinery and devices to 
increase output and facilitate handling. The introduction of mechanical devices has 
presented the problem of repair and maintenance. The three main causes for mechani- 
cal breakdown are (1) fracture through overloading or accident; (2) wear and tear due 
to friction, vibration, ete.; (3) injury, which includes distortion and out-of-alignment 
bending. Another source of trouble is the use of inferior or unsuitable material. 
By means of scientific welding any type of mechanical failure may be remedied and the 
unit restored to full power and capacity production. Scientific welding possesses 2 
special advantages over every other known method of mechanical repair. It restores 
the member treated to 99% efficiency at less cost than replacement and it effects saving 
of time in restoring the unit to full service. In addition it is the only process which can 
be employed to make good the ravages of wear and tear, or to build up a component to 
its original or even larger dimensions. Another important feature is the fact that weld- 
ing can be applied to the modern high-speed steel alloys. All welding work should be 
performed by a competent specialist. A.J.M. 
Glass plant adjoins blast furnace and by-product coke works. ANON. Iron Age, 
119 [11], 792 (1927).—This novel tieup is planned by the Oxelosunds Jarnwerksaktie- 
bolog, Oxelosunds, Sweden. ‘The glass plant, which will have 5 Fourcault units, with 
an annual capacity of 7500 T., will be fired by surplus coke-oven gas. A.J.M. 
Plant efficiency. ANON. Ceram. Ind., 12 [4], 424-34 (1929).—At the Owens 
Bottle Co., Fairmont, W. Va., the furnaces are fed by continuous feeders, and the storage 
hoppers are kept filled. There are no dog houses on the tanks, and the feeder mouth 
which is inserted in the tank is water cooled. When the tanks are shut down over 
Sunday, the feeder is removed and a water-cooled steel door is placed over the aperture. 
Each of the 6 tanks when carrying a capacity load of molten glass holds about 250 T. 
Producer gas and natural gas are used as fuel. The fuel is checked constantly for any 
variation which would affect temperature conditions in the furnaces. Pyrometric, 
draft and ammeter controls are used on the tanks and machines, together with automatic 
regulators which make the operation practically perfect, barring minor incidents which 
are uncontrollable. The temperature in the melting end of the tanks is in all cases 2600 °F 
while the pot temperatures vary from 2000 to 2200°F. These temperatures in the 
pots are so finely regulated that a difference of +5° is compensated for. This close 
regulation is necessary because of the variety of sizes and shapes produced at the plant, 
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each one of which requires a specific temperature for the best production. The ma- 
chines are set to run at a certain speed, and a variation of a part of a second in some 
actuating device on the machine may prove a serious matter. An ammeter shows 
whether the machine is running properly, and this instrument is so delicately balanced 
that it will show as slight an effect on the machine as a bearing that is running dry. 
Each of these machines will turn out on an average of 500 to 800 gross of bottles a day, 


depending on the size and shape of the ware. F.P.H. 
Owens Bottle Co. combines with Illinois Glass Co. ANON. Ceram. Ind., 12 [4], 
434-39 (1929). F.P.H. 


Improvements in the manufacture of flat glass. Il. H. K. Hircncocx. Glass, 
6 [2], 66 (1929).—H. explains the old methods of making plate glass and the new con- 
tinuous process. III. Jbid., [3], 113 (1929).—Transferring of polishing tables, the 
turnover yard, stripping, dipping, cleaning, grading, and handling the abrasives are 
discussed. For Part I see Ceram. Abs., 8 [5], 329 (1929). A.J.M. 

The many-sidedness of glass. E. C. Suniivan. Glass, 6 [3], 96 (1929).—S 
first pays tribute to the members of the research staff of the Corning Glass Works who 
have assisted him in his work. The development of certain special types of glass is 
discussed. A pie plate 9 in. in diameter of ordinary glass contracts 0.009 in. when 
cooled from the boiling point to the freezing point of water. A similar plate of low 
expansion glass would contract 0.003 in. The difference between the 2 glasses in the 
amount of contraction is only 0.006 in., spread over 9 in. diameter, yet the ordinary 
glass plate heated to 100°C and plunged into ice water will crack while the low-expansion 
glass will stand a similar plunge from much higher temperatures. The expansion co- 
efficient of glasses can be varied in a wide ratio by suitable changes in the chemical 
composition. Commercial glasses have linear expansivity ranging from three-millionths 
to eleven-millionths, these fractions representing the extent to which the length in- 
creases or decreases in heating or cooling 1°C. Where ordinary glass expands ten- 
millionths, metallic copper expands 17, iron 12, and platinum 9, this being also the 
figure for certain lead glasses which are readily sealed to platinum. For the Corning 
super-resistant glasses the value is about 3, and some of these glasses seal readily to 
porcelain, tungsten, and molybdenum, which have expansion coefficients of 4 to 5 on 
the same scale. It was thought at first that oven baking could be performed faster in 
metal baking dishes than in glass but it was found that the contrary was the case. Bak- 
ing, then, is a process of radiation from the oven walls rather than conduction or con- 
vection. The surface of a metal dish throws back by reflection most of the heat rays 
striking it, whereas glass reflects not over 10°. Baking in metal is made more rapid 
by placing a glass plate under the metal dish. The slow movement of heat through the 
thick walls of glass makes cooling much slower. An outgrowth of the use of Pyrex 
beakers and flasks is the application of Pyrex tubing to ordinary laboratory glass-blow- 
ing. The low expansion of the tubing allows operations to be performed with less glass- 
blowing skill and less care. Low-expansion glasses are also used as reels for winding 
silk because the hardness of the glass prevents rapid wear. The chemical resistivity 
and low expansion are reasons for using these glasses in the field of high-tension electric 
insulation. Some of the Pyrex compositions are also utilized for radio insulation. 5S 
discusses the physical properties of glass. Among unsolved problems are the following: 
(1) lack of knowledge of the chemical constitution and structure of glass; (2) need of 
material that is both homogeneous and unfluctuating in chemical composition, tem- 
perature, and physical properties; (3) better refractories than those now in common 
use; (4) excessive consumption of fuel caused by present practice of maintaining at or 
near the melting temperature too large a mass of glass. A.J.M. 

Collapsing temperatures of laboratory glass tubing. A.W. LAUBENGAYER. Glass, 
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6 [3], 111 (1929).—Six kinds of glass were tested and each was subjected to 2 different 
tests. The glasses used were (1) an easily fusible soda-lime glass by Greiner and Fried- 
richs, (2) the ‘‘R”’ or resistance glass, made by the same firm, (3) Pyrex glass, (4) Jena 
combustion tubing, (5) Bohemian combustion tubing, and (6) Moncrieff combustion 
tubing. The tubes had a bore of 13 mm. and a wall thickness of 1.8 mm. ‘The first 
test consisted in heating a piece of the tube, open at both ends, in an ordinary electric 
tube furnace of the resistance type. The temperature was quickly raised to 300°C 
and then raised uniformly at the rate of 3° per min. until the tube collapsed. The tem- 
perature was measured by means of a chromel-alumel thermocouple placed beside the 
tube in the furnace. For the second test the tube was sealed at one end, exhausted to 
3-mm. pressure and heated as before. The results were: 

Collapsing temperature (°C) 


Glass Open tube Evacuated tube 
Soft soda-lime 700 585 
750 635 
Pyrex 820 670 
Jena 860 720 
Bohemian 860 740 
Moncrieff 820 770 


The last glass devitrified rather readily. In order to avoid collapse a tube should not 
be heated higher than 50° below the temperature given in the table. A.J.M. 
Automatic glass drilling machine. ANON. Glass, 6 [3], 112 (1929).—Most of the 
breakage encountered in drilling glass results from the fact that the pressure applied to 
the drill is too great. When drilling glass, it is customary to use an abrasive such as 
silicon-carbide powder. ‘That this abrasive can be fed continuously forward to the point 
where cutting takes place, it is necessary to relieve the pressure on the drill periodically. 
When this is done by hand it is difficult to gage exactly the amount of pressure applied 
after each release, and this is probably the most general reason for breakage. In the 
new machine this periodic release of pressure is obtained by imparting a reciprocating 
movement to the drilling spindle by means of an eccentric suitably geared to the drill 
mechanism, while the actual pressure applied to the drilling spindle is obtained from an 
adjustable weight carried on a lever. This weight can be slid along the lever and se- 
cured in position so that when once fixed the pressure will be the same after each release. 
The drilling spindles are of hardened and ground steel, and run in lapped bearings, a 
ball thrust bearing being provided to take care of the upward thrust of the spindle. - The 
powe1 is obtained from a '/.-H.P. motor, the drive being by a round belt. Spindle speeds 
of 1800, 1200, and 600 r.p.m. are obtainable. The machine is capable of drilling holes 
between 4 and 80 mm. diameter. The machine will drill a 3-in. hole through 8-mm. 
plate glass in 12 min. This rate is greatly increased with softer glasses. A.J.M. 
Drilling holes in glass. E. E. Ericson. Popular Sci. Monthly, 114 [5], 98 
(1929).—For drilling small holes in either window or plate glass, a triangular file makes 
an acceptable drill, using turpentine as a lubricant. For larger holes effective work 
can be done by using a brass tube with noiclies filed in the end thereof, and some abrasive 
such as silicon-carbide powder mixed with a little water. In the latter case it is well to 
have a device for holding the tube in place. E.J.V. 
Minor constituents of glass. W. E. S. Turner. Chem. and Ind., 48T, 65-67 
(1929); 48, 110-11 (1920); Glass, 6 [3], 111 (1929); for abstract see Ceram. Abs., 8 
[5], 328 (1929). H.H.S. 
Excitation of luminescence in glass and fused silica vessels. W. L. LEMCKE. 
Science, 69, 75-78 (1929).—When an exhausted glass tube containing a small quantity 
of Hg is held horizontally and given a reciprocating motion, static electricity is gener- 
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ated and light is produced. L. has made rotating vessels of glass and of fused silica of 
various shapes for the purpose of producing light mechanically. The effect of a minute 
quantity of a radioactive compound is to be investigated. H.H.S. 
Glass sawed like wood. ANon. Popular Sci. Monthly, 114 [3], 61 (1929).— 
“‘Glass” is the creation of two English chemists, E. C. and E. J. Baly. Though having 
the appearance of ordinary glass, it can be cut or turned like wood. It is made from a 
chemical combination that produces a thick syrup, then hardens into the glasslike sub- 
stance, which is nonbreakable and noninflammable. It is also believed to admit ultra- 
violet rays. E.J.V. 
New wonders in glass. G. P. Baxter, H. W. STARKEWEATHER, AND R. B. ELLE- 
stad. Popular Sci. Monthly, 114 [4], 49 (1929).—Glass is not as leakproof as it is com- 
monly thought to be as a loss was noted in the case of helium gas sealed in a globe of 
fireproof glass for a year. Glass (or its substitutes) can now be made so tough that a 
bullet will glance off, so that it will bounce, bend, pour like water, and be sawed like 
wood. Austrian scientists have perfected a way to make it flexible. Glass wool, a 
fluffy stuff that looks and feels like silk, is ordinary glass spun into threads so fine that 
it would take 2800 of them to make a one-inch ribbon. B.3.¥. 
New use for glass. ANon. Nat. Glass Budget, 44 [48], 5 (1929).—Glass is being 
used in the hood of an automobile built by a German firm, in order that the mechanism 
may be seen working in every detail while the car is in motion. E.P.R. 
Glass industry of Lancashire. ANoN. Glass, 6 [2], 55 (1929).—Lancashire is the 
greatest glass-producing county in England. The total number of glass workers in the 
country in 1921 was 44,538; of these, 14,835 (almost one-third) were to be found in 
Lancashire. The numbers in the different glassmaking centers were then as follows: 
Lancashire, 14,835; West Riding of Yorkshire, 9139; greater London, 8025; Bir- 
mingham and District, 5437; northeast coast, 2961. In Manchester both fine table- 
ware and industrial glass were produced; in St. Helens sheet glass, plate glass, and 
bottles were made; and in Liverpool, Preston, and Warrington were to be found the 
manufacture of bottles, electric bulbs, and table glassware, respectively. The old handi- 
craft of stained glass window making was still in existence in Manchester A.J.M. 
Belgian glass industry. ANon. Pottery Gaz., 54 [622], 620 (1929).—All branches 
of the Belgian glass industry were busy in January. Mirror glass had a reliable market. 
Orders exceeded production, which had to be increased. Selling has been assisted by 
the suppression of the export duty on mirror glass, but hindered rather by the new 
American duty. The Fourcault flat glass concerns now require three months for delivery. 
The prospects of the mechanically produced flat glass are so favorable that various con- 
cerns are proceeding to a larger production. A number of firms have decided to con- 
struct additional tanks. The bottle industry is rather more active. Mechanization 
in this industry increases, and completely automatic bottle-blowing machines have 
taken the place of the semi-automatic. B.ge¥- 
Hungarian glass industry. ANoNn. Pottery Gaz., 54 [622], 620 (1929).—The 
Hungarian glass industry supplies about one-third of the country’s requirements. 
Generally it is devoted to the production of household goods and common articles. 
Special products or artificial glass goods are either not made at all, or only in very small 
quantities. Flat glass, jugs, containers, bottles, etc., are the main products. E.J.V. 
Russian glass industry. ANon. Pottery Gaz., 54 [622], 629 (1929).—Russia is 
exporting lamp glass which competes successfully with the products of the French and 
Austrian factories. Recently a big order for glass was received from Egypt. At present 
it is producing 40 wagon loads of glass for Persia, Turkey, and China. Russia divests 
itself with difficulty of the old peasant methods in glass production. Examples are the 
slowness to adopt the use of tar as a fuel, and the lowering of the head of the glass- 
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smelting furnace. The Glass Trust has begun the production of a new variety of tough- 
ened glass on a large scale. It will be used mostly for glazing industrial establishments. 
E.J.V. 
Italian glass market. ANON. Pottery Gaz., 54 [622], 646 (1929).—Since January 
there has been a slight improvement in the number of orders received by the glass in- 
dustry. Refractory goods factories are well occupied. Competition continues very 
keen both by home and foreign producers, the latter endeavoring to completely conquer 
the Italian glass market, selling goods not always of best quality at ridiculously low 
prices. The Czechoslovakian glassworks are importing into Italy glasses for liquors 
in coarse pressed glass. E.J.V. 
Waste in Ukraine bottle factories. ANoNn. Pottery Gaz., 54 [622], 646 (1929).— 
The production register of the bottle factories of the Ukraine Glass Trust makes an un- 
satisfactory showing. Cost price, breakage, and waste have risen sharply. At one 
factory of the Trust the cost of production exceeds the estimate by 220°%(?) and the 
breakage and waste amount to 71.3% of the output. There does not appear to be any 
difference between hand- and machine-made in the result in waste. E.J.V. 
Polish glass industry. ANon. Pottery Gaz., 54 [622], 646-47 (1929).—The situa- 
tion at the glass factories in 1928 was not uniform in all the branches of manufacture. 
The factories producing bottles were in a more satisfactory position, their production 
being increased by thousands of tons. The window glass factories had to limit their 
production toward the end of the season owing to the decline in activity in the building 
industry. However, as a result of the creation of the Verpol selling organization and 
the regulation of production, the factories were able to avoid over-production and losses 
The situation was more difficult at the factories producing white table glass, fancy 
articles, and laboratory glass. A crisis was caused by the excessive production in 1928 
which led to a fall in prices and selling difficulties, and rendered more acute by the very 
strong competition from Czechoslovakian products on the Polish market. Only the 
branch producing high-quality glass was in a satisfactory position. E.J.V. 
Morocco as a market for glass. ANoN. Pottery Gaz., 54 [622], 660 (1929).— 
Morocco is a good field for glass goods, which find an improving market with the growing 
European population and the better standard of living. Table glasses without handles, 
wine and beer glasses (crystal or half crystal), and baccarat glasses sell well among 
Europeans and natives. The latter buy expensive glass goods quite readily, so that 
Bohemian glass goods, decorated, etc., find many buyers notwithstanding their high 
prices. The natives also buy colored and gilt tea glasses, which are delivered in ¢ases 
containing 1000 pieces. Among the many kinds of tea, water, and coffee glasses, the 
natives show certain preferences. There is the “‘Sasbu,”’ a tea glass in cone form, un- 
colored, half crystal, smooth or with long stripes, or more or less obvious ribs half-way 
up the glass. These forms are included in the term ‘‘Sasbu Msarrat.”’ E.J.V. 
Behavior of glasses toward saturated water vapor. Fritz FrrepRicKs. Sprechsaal, 
61 [14], 261-63; [15], 282-85 (1928).—A review of the work of Férster and Hodkin, 
and Turner is given followed by a discussion of the four partial reactions occurring in 
connection with the conduct of glass toward saturated water vapor. These reactions 
are (1) hydrolysis of the glasses, (2) the solution of glass in water, (3) peptization of 
the silicic acid, and (4) mineralization of the glasses. F.’s present studies are on these 
four reactions, using the autoclave method of Forster in his work. Twenty-two chemi- 
cal apparatus glasses were investigated and the data obtained are given in tables and 
curves. R.A.H. 
Chemical action in annealing glass. GusTAVE KEPPELER. Sprechsaal, 61 {16}, 
300-305 (1928).—K. points out the two following distinct actions in this process: (1) 
action in mass as a whole, (2) action in the surface. Data are présented based on these 


| 
| i 
3 


1929 GLASS 407 


considerations which show the effect with no annealing, compared to one and two anneal- 
ings when the glasses are treated with different solutions. R.A.H. 
Glasses colored by sulphur. H. Heryricus anp C. A. Becker. Sprechsaal, 
61 [21], 411-14 (1928).—A discussion on the use of metallic sulphides, such as those of 
aluminum, iron, cadmium, magnesium, nickel, and copper for the production of yellow 
tints and colors in glasses and the conditions under which these colors are best produced. 


R.A.H. 
Glasses of greater ultra-violet transmissibility. A. RurreNAUER. Sprechsaal, 
61 [23], 453-55; [24], 449-50 (1928).—A summary of a discussion and study includes 


the following: (1) Since 1907 glasses which transmitted ultra-violet rays have been 
rather unstable and made only in the laboratory. The latest ultra-violet glasses are 
produced commercially and in most cases permit the passage of larger percentages of the 
waves under 300 my than the old Schott and Co.’s uviol glasses. (2) The physiological 
importance of the ultra-violet glasses lies in the fact that they may be used as window 
panes or as filters or casings when used in building up organic tissues and the prevention 
of diseases. (3) Only a quantitatively determined ultra-violet transmissibility of 
glasses permits the proper valuation of the glasses. (4) Quantitative determinations 
were made of the ultra-violet transmissibility of glasses used in therapeutic work. A 
simple test method is described. (5) The ultra-violet transmission of the glasses de- 
creases with increasing temperature and is also decreased by intensive passage of the 
rays. R.A.H. 
Orientation of organic compounds by cylindrical glass surfaces and surficial orienta- 
tion of the glass. JEAN-J. TRmLatT. Compt. rend., 188, 555-56 (1929).—In the course 
of a study of the effect on the Debye-Scherrer X-ray diffraction patterns of the deposition 
of organic compounds on polished cylindrical glass surfaces, the X-ray pattern of the 
glass surface itself was studied. The pattern showed a broad, intense band parallel 
to the axis of the cylinder, indicating that the mi-cells or molecules of the glass had a 
preferred orientation, probably normal to the surface. Calculated from the position 


of the band, the intermolecular spacing was 3.3 A. H.I 
Knox-O’Neill suction feed bottle machine. J. M. HAMMER. Amer. Glass Rev., 
48 [23], 15-18 (1929); for abstract see Ceram. Abs., 8 [3], 178 (1929). E.P.R. 


Paper milk bottle trial. ANon. Nat. Glass Budget, 44 [47], 10 (1929).—A firm 
in New York state is experimenting with a paper milk bottle that is to be given six 
months’ trial. The paper container naturally can be used only on one trip, while there 
is practically no limit to the number of times that the glass milk jar can be used. In 
some sections the largest dairy operators get an average of twenty trips per bottle. This 
means that the cost of a glass milk jar to the dairy, per quart, is approximately one mill 

E.P.R 

Opacification of lime-lead glass and alumina-lead glass. SuKEAKI Sakar. Bull. 
Mazda Res. Inst., 3, 51-58 (1928).—On a lime-lead-soda glass (LF-5), and alumina-lead- 
soda glasses (AF-3 and AF-6) the opacification test was made by means of the following 
4 methods of heating: (a) heat gradually to a definite temperature and keep at this 
temperature for some time; (+) heat rapidly up to this temperature and keep at this 
temperature for some time; (c) cool from the melt to a definite temperature; (d) cool 
once from the melt to a lower temperature and then gradually heat to a definite tem 
perature. LF-5, containing less than 1.5°% AleO;, is more likely to opacify than AF-3 
and AF-6 containing 3.4 and 2.4% AlLO;. LF-5 begins to become opaque at about 600° 
and becomes most so at 750 to 800°. AF-3 and AF-6 are very difficult to opacify; the 
crystal first formed vanishes again above 1000°. The difference between the results of 
the treatment according to (c) and (d) is not clear. In the treatment (d), those 
first cooled to room temperature and then kept at a definite higher temperature for a 
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few hours are more liable to become opaque. The boundary between the clear portion 
and the milky crystalline portion is clearly recognizable, the formation of a fissure taking 
place at the boundary by reason of the difference of expansion coefficient. The opacifi- 
cation begins at the portions which are in contact with the outside atmosphere or with 
some such substance as a refractory material, or with a small particle of stone which is 
present as an inclusion. (C.A.) 

Determination and separation of the alkalis. A. THirmer. Chem.-Zig., 52, 
974-75 (1928).—Various methods for the determination of Na,O and K,O in glass are 
discussed, preference being given to the Berzelius method of decomposition rather than 
that of J. L. Smith (C.A.) 

Study of the coloring of glass. Kirsuzo Fuwa. Jour. Mazda Res. Lab., 3, 21-49 
(1928).—(1) Coloring with Mo: (NH4)sMo7O.4-4H20 is used by F. Mo gives no special 
color to glass, but the glass containing Mo according to composition sometimes presents 
opalescence on reheating. Above certain limits Mo cannot enter into glass, the re- 
mainder either floating on the surface of the melt or sinking tothe bottom. (2) Colora- 
tion with W: NazWO,., WOs, metallic W powder, Na.WO, + oxidizing agents, and 
Na.WO, + As.O; are used; WO; and its salts give no special color to glass. Metallic 
W partly suspends in the glass to color the latter gray. When WO; and Na,WOQ, are 
added, opalescent glass is formed. Above a certain quantity, W cannot enter into glass, 
the remainder floating on the surface or sinking to the bottom in the form of H2O-soluble 
salt. Naz:WO, with an oxidizing agent or with As,O; produces no special coloration. 
(3) Coloration with U: U is used for making yellow glass, and the recent observation 
that the glass absorbs ultra-violet rays opened a wide field for its application. Na 
uranate, UO.(OAc)s, Na uranate + an oxidizing agent, Na uranate + As,.O; were tested. 
The use of WO, or Na uranate causes no great difference with phosphorescence, but the 
luster is best with Na uranate. 1 to 2°%% UO, salt gives a greenish yellow color; with 
5%, deep yellow or orange to brown color is produced in some glass, the coloration being 
different with the kinds of glasses. Glass containing Na uranate fluoresces in different 
degrees, K glass more strongly than Na glass. If the glass contains boric acid, it has a 
strong fluorescence. K-Mg glass and K-Zn-B-SiO, glasses have always a beautiful 
fluorescence. ‘The addition of As.O; to Na uranate has no influence. (C.A.) 

Shrinkage of glass threads during heating. I. Sawar AND O. Morisawa. Z. 
anorg. allgem. Chem., 173, 361-72 (1928).—The behavior of threads of lead borate glass 
when heated under varying loads has been determined. With small loads of the order 
of 50 to 500 g./mm.? the initial expansion is followed by a contraction beginning at 180 
to 190° and ending at 395 to 360° according to the load. Then follows a small range 
during which no change in length takes place, and finally rapid expansion ensues, due 
to the great decrease in the viscosity as the softening point is approached. The shrink- 
age is shown to be due to release of the longitudinal strains in the thread produced in its 
formation by rapidly drawing it out from a molten mass of the glass. When the vis- 
cosity of the glass decreases sufficiently to make these strains greater than the sum of 
the load and the viscosity, shrinkage takes place. With loads of about 1 kg./mm.? 
shrinkage occurs, but the length of the thread remains constant between 200 and 400°. 
With higher loads the load is greater than the sum of the viscosity and the internal 
stresses, therefore, no shrinkage takes place on heating. (C.A.) 

BOOK 

Czechoslovakian Glass Directory. ANon. Nat. Glass Budget, 44 [47], 7 (1929).— 
Published by Jos. F. Rimpler, Haida, Bohemia. Names and addresses of Czechoslo- 
vakian glassmakers are given. E.P-R. 

PATENTS 

Annealing glassware. VERGIL MULHOLLAND. U.S. 17,263, Apri! 9, 1929. (Re- 

issue.) <A leer for annealing glassware comprising an elongated tutinel, means for moving 
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articles of glassware therethrough, a flue extending longitudinally beneath the tunnel 
from a point adjacent to the entrance end thereof to a point beyond that at which per- 
manent strains will not be reintroduced into the glassware in the tunnel, means for 
passing a heated medium through the flue, and means disposed at intervals along the 
flue for controlling the temperatures along the flue and hence those in corresponding 
portions of the tunnel. 

Weatherproof laminated glass. Louis BARTELSTONE. U. S. 1,705,631, March 
19, 1929. A permanentized sheet of laminated glass comprising an intervening sheet 
of organic material and external panes of glass, the edges of the intervening sheet being 
spaced inwardly from those of the glass to form a narrow channel; a film of linseed oil 
and rosin covering the edge of the sheet and the inner surfaces of the protruding margins 
of the glass panes; and a wax filler for the residual channel. 

Cleaning plate-glass grinding tables or cars. JAMES GREEN. U. S. 1,705,915, 
March 19, 1929. Apparatus for cleaning plaster from the edge of a moving surfacing 
table having a row of glass holding pegs projecting above the top of the table and through 
the plaster, comprising a device having a roller positioned so as to engage the plaster 
and pegs as the table moves beneath the device and means pressing the device down- 
wardly with sufficient force to fracture the plaster and drive the pegs downward. 

Colored or diffusing coating for incandescent lamps and similar articles. MARVIN 
Pipkin. U. S. 1,706,182, March 19, 1929. (1) The method of producing diffusing or 
colored bulbs for electric incandescent lamps and similar articles which consists in etching 
a surface thereof, and then applying thereto a diffusing or coloring medium so as to pro- 
duce a deposit of the finely divided medium in the depressions of the etched surface to 
serve without additional binding medium as the finished coating. (2) The method of 
producing diffusing or colored bulbs for electric incandescent lamps and similar articles 
which consists in introducing into a bulb which has been frosted by etching the inside 
surface thereof a quantity of finely divided dry diffusing or coloring material and causing 
at least a part thereof to be deposited in the depressions of the etched surface. 

Automatic glass-washing device. Kari Scumipr. U. S. 1,706,189, March 19, 
1929. In a glass-washing device, the combination with a water supply casing, a ro- 
tatably mounted turbine wheel, a brush and means whereby the pressing of the glass to 
be cleaned into position over the brush opens the water supply casing, of countershaft 
gearing operatively connecting the turbine wheel and brush, and means for guiding and 
injecting the water issuing from the turbine wheel into and over the glass. 

Determining the level of glass in a furnace. Armmé Matué. U. S. 1,706,857, 
March 26, 1929. An apparatus for the precise determination of the level of the molten 
glass in a tank furnace comprising a source of light at one side of the furnace, an observ- 
ing instrument at the opposite side of the furnace, the furnace having a pair of openings, 
through one of which light from the source may pass thereinto, and through the other of 
which the image of the light source may be observed by the instrument as reflected by 
the top surface of the molten glass, means for varying the relative positions of the source 
of light and the instrument in accordance with the level of glass, and means for deter- 
mining the amount of such variation, whereby accurately to determine the level of the 
glass in the furnace. 

Sheet-glass cooler. Jesse W. WitperRmuTH. U. S. 1,707,242, April 2, 1929. 

In a combination with a sheet glass apparatus, a cooler comprising a plurality of 
separate cylindrical members arranged in parallel relationship, each member contacting 
with its adjacent members, and means connecting one end of each member with an end 
of one adjacent member, and the opposite end with the other adjacent member to form 
a tortuous passage for the flow of a cooling medium therethrough. 

Delivery of viscous glass, OnivER M, TUCKER AND WILLIAM A, REEVES. U. 5S, 
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1,708,037, April 9, 1929. Apparatus for delivering viscous glass from a furnace com- 
prising a long, narrow spout having a flow channel formed to be wider at its intake end 
than elsewhere along its length, the flow channel having a discharge orifice, means for 
regulating the temperature of the glass as it leaves the furnace and passes into the rela- 
tively wide inlet of the spout and means for applying a confined flame burning under 
pressure to the walls of the orifice and to the glass in the orifice. 

Delivery of viscous glass. OLIVER M. TucKER AND WiL.iIAM A. REEVEs. U. S. 
1,708,069, April 9, 1929. The method of conditioning molten glass for delivery from 
a spout, which comprises passing the glass through a long, narrow insulated spout 
channel in a stream which gradually decreases in width from the inlet portion to the 
discharge portion of the spout, and subjecting the glass at the wide inlet, intermediate 
and narrow discharge portions of the channel to separate temperature-modifying me- 
diums. 

Making wire glass. Henry F. CiarK. U. S. 1,708,662, April 9, 1929. (1) In 
the method of making wire glass, the steps consisting of passing a wire fabric upwardly 
through a guide and protector which initially projects above the level of a bath of glass, 
engaging the wire fabric above the bath, lowering the guide and protector sufficiently 
to give the glass access to the wire fabric, and continuing the feed by engaging successive 
portions of the wire fabric with the engaging means above the bath. (2) The method 
of making wire glass, which consists in drawing the central portion of a web of wire 
fabric through a bath of molten glass, while protecting the edge portions thereof from 
contact with the glass. 

Vitreous composition. FRANz Skaupy. U. S. 1,708,743, April 9, 1929. A white 
enamel for incandescent lamps comprising by weight about 65 parts lead oxide, about 
15 parts zine oxide, about 20 parts boric anhydride, and about one-half part arsenic. 

Apparatus for coloring glass inclosures. JOHN T. FaGan. U. S. 1,708,788, April 
9, 1929. In a machine of the class described, the combination of a holder comprising 
an apertured socket for receiving the neck of a bulb or similar article, a cup having an 
aperture in registry with the aperture in the socket, a support adapted to receive the 
holder, and means for simultaneously vibrating and rotating the support. 

Glass manufacture. P. A. Favre. Brit. 304,664, March 20, 1929. Relates to 
the method of making tubing, described in Brit. 300,646 (see Ceram. Abs., 8 [4], 266 
(1929)) in which a glass cylinder with an axial bore is threaded on to a tubular former 
and its lower end is heated by gas flames. The glass melts and flows over the bulbous 
end of the former, and is drawn off by suitable drawing-devices. The present invention 
consists of a number of modifications of the apparatus described in the previous patent. 
The former may be made of refractory earth, and it may be surrounded by an oven con- 
sisting of a bottle-shaped casing which is heated by any suitable means. A number of 
cylinders may be threaded on the former, a new cylinder being added as the lowest one 
is consumed. Instead of a cylinder two half cylinders, or a bundle or rods, may be 
assembled around the former. The glass cylinders can be replaced by a refractory tube 
which surrounds the former and is filled with broken glass. Molten glass may also be 
poured into the top of the tube, the heating* arrangements being modified so that the 
glass at the bottom of the tube has the necessary stiffness. In a modified construction, 
the former is inverted and is formed integral with a dished member. Molten glass is 
ladled into the member and is drawn upward over the bulbous enlargement, the draw 
being started by means ofa bait ring. 


Heavy Clay Products 


Effect of cores in brick dies on power consumption. D. P. OGpEN. Jour. Amer. 
Ceram. Soc., 12 [5], 351-55 (1929).—Recording watt-meter determinations of power, 
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moisture content, and production rates were secured on an individually motor driven 
auger machine for each of two standard brick dies, with and without cores. Variation 
in these factors was recorded. Use of cores causes a great increase in power consumption 
per thousand brick. Moisture content variation ranged from 17.7 to 20.1%. 

Face brick industry adopts trade practice code. ANoNn. Brick Clay Rec., 74 
[7], 460-62 (1929).—A trade practice conference of the face brick industry, presided 
over by Federal Trade Commissioner W. E. Humphrey, was held at the U. S. Chamber 
of Commerce Building, Washington, D. C., March 14. The conference was held pur- 
suant to resolutions adopted by the American Face Brick Assn. and the Face Brick 
Dealers’ Assn. of America at their annual meetings at Hot Springs, Va., December, 1928. 
The 33 resolutions adopted by the dealers and manufacturers are listed. E.J.V. 

Building codes. ANon. Brick Clay Rec., 74 [8], 528-29 (1929).—The brick and 
tile industry’s nation-wide market is threatened by building codes promoted by manu- 
facturers of competitive materials. The code project is being fought by the brick and 
tile industry. Uniform building codes are not practicable, and it is not ethical to in- 
fluence building codes. The danger to brick and tile is pointed out and strong vigilance 
is urged on the part of the clay products industry. E.J.V. 

Brick withstands severe tests. ANon. Clay-Worker, 91 [4], 322 (1929)—Examples 
are cited of brick houses remaining undamaged after a cyclone in Columbus, Ga., 
had demolished frame houses between some of the brick homes. In St. Louis a fire 
destroyed a cinder block building so completely that there was scarcely a whole cinder 
block left but walls of brick buildings withstood the tremendous heat and remained 
standing. Both occurrences show the superiority of brick construction and serve as 
good sales propaganda. E.J.V. 

Low cost of brick. ANon. Brick Clay Rec., 74 [7], 474-76 (1929).—Following 
the lead of other brick manufacturers, the Des Moines Clay Co. proved, by simple 
comparative cost tests, that a brick house costs very little more than a frame house to 
build, and is changing Des Moines, Ia., to a city of brick construction. E.J.V. 

A challenge to brick. Puiwie O. Derrscu. Clay-Worker, 91 [4], 314-16(1929).— 
A paper by the Secretary-Manager of the Philadelphia district of the Brick Mfrs. Assn. 
outlining Philadelphia’s better building program read at the 11th Annual Convention 
of Common Brick Mfrs. Assn. E.J.V. 

Production of light weight aggregates. ANoNn. Brick Clay Rec., 74 [8], 529 
(1929).—Low-grade clays, shales, and shale rock when heated rapidly at about 2000°F, 
for a short period of time expand to 2'/s to 3 times their original volume. Material 
sintered in this fashion when subsequently crushed and used with a concrete aggregate 
yields concrete of the same or somewhat larger compressive strength and of only ?/; 
the weight of that made with ordinary rock and sand aggregate. The decrease in weight 
effects a great saving in the cost of structural steel for large buildings, bridges, etc. In 
view of the importance of this new industry as evidence by the number of inquiries 
concerning the deposits of clays and shales available for the manufacture of light-weight 
concrete aggregate, the Nonmetallic Minerals Expt. Sta., U. S. Bureau of Mines, in 
coéperation with the Rutgers Univ. Ceramic Dept. at New Brunswick, N. J., is planning 
to start a survey of such deposits, and a laboratory investigation of the fundamental 
factors involved in the manufacture of these aggregates. E.J.V. 

Better clay machinery. ANon. Brick Clay Rec., 74 [8], 534-40 (1929).—The 
clay industry developed slowly in a mechanical way until recent years, but it has 
awakened, and improvements have been made in the design and construction of clay 
machinery. ‘The improved machines feature increased capacity, lower production costs, 
and better products. With the building of sturdier machines, with less wearing parts, 
better lubrication, use of bearings in consuming less power, the modern machine is 
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achieving its purpose in helping cut down the manufacturer's operating costs. Another 
big advantage is the reduction of repair costs. E.J.V. 
Ontario clay products manufacturers amalgamate. ANoNn. Can. Chem. Met., 
13 [3], 36 (1929).—A new organization has been formed, under the name, The National 
Sewer Pipe Co., Ltd., comprising the following companies: The Hamilton & Toronto 
Sewer Pipe Co., Ltd., Hamilton; The Ontario Sewer Pipe & Clay Products, Ltd., 
Mimico; The Dominion Sewer Pipe & Clay Industries, Ltd., Swansea and Aldershot, 
and their selling organization, The Clay Products Agency, Ltd., Toronto. ‘The head 
office of the new firm will be at the Metropolitan Bldg., Toronto. E.J.V. 
Factory design and equipment. XXI. T. W. Garve. Clay-Worker, 91 [3], 
221-24 (1929).—Methods by which safety in a factory can be safeguarded are discussed. 
Fire protection and methods of making a plant sanitary, such as dust arresting, screening, 
and air separation are taken up. XXII. Jbid., 91 [4], 309-13 (1929).—General plant 
arrangements are discussed and described, diagrams for several different layouts being 
given. For previous abstracts see Ceram. Abs., 8 [4], 268 (1929). E.J.V. 
Oil engine powered brick plant. ANon. Clay-Worker, 91 [3], 224 (1929).—In 
the Texas counties of Limestone, Navarro, and Ellis, are extensive deposits of blue and 
yellow shales of excellent quality for making dry-press brick. ‘The Groesbeck-Standard 
Brick Co. makes dark red face and building brick from the yellow which overlies the blue 
shale deposits and which is somewhat less plentiful than the blue shale but which makes 
a darker colored and finer quality of brick. The plant is modern in every respect and 
has a capacity of 40,000 brick a day using the dry process. Power for the presses, 
mixers, dry pans, and other machinery is furnished by a 100 u.p. Primm oil engine and, 
to produce the small amount of steam needed in their process, they burn natural gas 
purchased at a reasonable rate since they are near a large Texas oil field. As the other 
brick plants of this section use fuel oil for steam production and for firing their kilns, the 
fact that the Groesbeck plant uses oil engine power and natural gas renders it unique 
among the plants of this locality and makes possible for it many economies in operation. 
The Primm engine does not require the services of a regular engineer but is looked after 
by the machinist in odd moments and it has furnished power for nine months at 28.4¢ 
per 1000 brick made, with less than $5.00 spent for repairs. E.J.V. 
Public drains. GrorRGE M. Clay-Worker, 91 [3], 232-34 (1929)—An 
interesting tile underdrainage article by the field engineer of the Indiana Drain Tile 
Mfrs. Assn. E.J.V. 
Brickmaking in New England. Anon. Clay-Worker, 91 [4], 317-20 (1929).— 
The plant of the New England Brick Co. at Cambridge, Mass., has been in operation 
since 1863 but has kept up with the progress of the times and is now a good modern 
plant. After this long period of operation, there is still enough clay in the pit to last for 
50 years at the present rate of production of 800,000 brick per week the year round. 
The details of pit and plant equipment are given. ‘Though new methods of manu- 
facturing replace the old, there still remains a demand for the old product around which 
development has taken place. This is trite in the brick industry in that there is still a 
demand for hand-made wood-fired water struck brick. One of the few plants de- 
voted exclusively to this work is located at Gonic, N. H., and is owned by the New 
England Brick Co. of Boston. The production of hand-made brick at this plant 
amounted to 7,500,000 from May to October, 1928. Methods and equipment used in 
this plant are described. The Sponzo Brick Co., of Hartford, Conn., operated by the 
Sponzo brothers from April to October, has a maximum yearly output of about 4,000,000 
bricks. ‘The clay pit, plant, equipment, and methods used are discussed. E.J.V. 
New Swedish invention for brickmaking. ANon. Clay-Worker, 91 [4], 346 
(1929).—A revolution in brickmaking has been promised by two Swedish engineers, 
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who claim to have developed a “‘dry’’ method of manufacturing brick. The clay, be- 
fore being used, is thoroughly dried at the point of production by heat or a vacuum, 
and is then pulverized. ‘This product, which is known as “‘clay metal,’ can be trans- 
ported easily to plants, and there again turned into a plastic mass simply by the addition 
of water. E.J.V. 
100-story skyscrapers. ANON. Popular Sci. Monthly, 114 [5], 47 (1929)—A 
discussion of the new light weight building tile invented by Edward C. Kerth. See 
also Ceram. Abs., 8 [4], 271 (1929). E.J.V. 
House built of drain pipes. ANon. Popular Sci. Monthly, 114 [5], 60 (1929). 
A “log house,’’ in which the “‘logs’’ are formed by common red drainpipe tile, has been 
built in Kingsville, Ontario, Canada. Tile was chosen for the material because it pro- 
vides dead-air space in the walls to protect the interior from cold in winter and heat in 
summer. A wooden framework, sheathed with boards in the usual manner, was first 
erected and the tile “logs’’ were laid in courses like brick veneer up the sides. At 
corners, the ends of the tiles overlap in criss-cross fashion, much as did logs in the cabins 
of pioneer days. Where the ends of the tiles are exposed, they are closed with cement 
colored to match, thus insuring dead-air space for insulation. The cost of the unusual 
house is said to have been moderate as compared with the cost of constructing a con- 
ventional type wood or brick home. E.J.V. 
Packing in the brick and tile industry. Hornerr. Ber. deut. keram. Ges., 10 
[1], 15-19 (1929).—Specifications covering the methods of packing and loading of brick 
and tile as required by the transportation agencies of Germany are described. 
F.P.H. 
Miniature cement plant. ANon. Cement, Mill, and Quarry, 34 [3], 29, 48 (1929).— 
One of the feature exhibits of the Florida Road Builders first show in connection with the 
6th annual Florida Good Roads conference, held in Jacksonville March 19 to 23, was a 
miniature of the Florida Portland Cement Co.’s plant. E.P.R. 
Steel vs. cement. ANon. Cement, Mill, and Quarry, 34 [4], 36 (1929).—Despite 
the great vogue of cement road building fabricated structural steel has been coming out 
ahead in general totals. The tonnage of fabricated structural steel gained approxi- 
mately 162% from 1913 to 1928, while shipments of Portland cement increased only 
95%. E.P.R. 
Lime as used in sand-lime brick. D. M. Gray. Cement, Mill, and Quarry, 34 
[4], 18-19 (1929).—There were formerly two methods of slaking lime. One known as 
hydrating consisted of putting the quick-lime in quenchers or boxes, adding sufficient 
water for hydration, and placing in the cylinders under the brick to complete the hydra- 
tion by exposure to steami. The other method was the silo system in which the quick- 
lime, crushed or ground, was mixed with the dry sand and water added. This mix was 
left in the silo for two to five days to complete the hydration. It was mixed again and 
then used for brickmaking. The modern method of manufacturing hydrated lime 
depends upon addition of an exact amount of water to either lump, crushed, pebble, or 
pulverized lime with continuous agitation during the process of hydration. No other 
method produces a hydrate containing sufficient combined water to satisfy the demand 
of the calcium oxide present. If all calcium oxide is not hydrated the hydrate will be 
unsuitable, cause fracture, and ultimate breaking of the brick. Hydration of lime in- 
volves a chemical change, demanding, the presence of a definite quantity of lime and 
water, and an unlimited amount of agitation. Exacting supervision is necessary. Ex- 
cess water is used. This excess of water is driven off by the heat generated in slaking. 
The quantity of water necessary varies widely dependent on a number of conditions: 
(1) the condition and form of the quick-lime, (2) the temperature of the water, and 
(3) the atmosphere. Too much water results in a damp or wet hydration, which is 
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difficult to handle. The two principal processes used by lime manufacturers in the 
making of hydrated lime are the Clyde and Kritzer systems. These are described. 
E.P.R. 


Testing strength and fire resistance of materials. ANon. Nat. Glass Budget, 
44 [47], 23 (1929).—The plants in which the tests to determine the resistance of com- 
bined fire and load were made required months to design and additional time to build. 
The tests occupied four years and were of the greatest value. E.P.R. 

Brick industry. R. RieKE. TJonind. Ztg., 52, 1459-61 (1928); Refract. Jour., 4 
[42], 184 (1929).—Numerous problems relating to brick firing are discussed and an 
appeal made for a more general application of scientific principles in the brick manu- 
facturing industry. E.P.R. 


Refractories 


Comparative tests on monolithic refractory cements. H.N. CriarK. Jour. Amer. 
Ceram. Soc., 12 {5}, 330-35 (1929).—Samples of the leading monolithic cements on the 
market were subjected to laboratory tests. The three best cements as determined by 
the laboratory tests were then subjected to various tests under practical working con- 
ditions. All the laboratory and practical working tests up to date are discussed. 

Magnesium and its compounds in 1927. J. M. Hm. Bur. Mines, Mineral Re- 
sources of the U.S., Part II, pp. 167-79 (1928).—For many years magnesite and dolomite 
were the only commercial sources of magnesium products in the U.S. In 1927 a de- 
posit of burcite (magnesium hydrate) of commercial size was discovered in Nev. In 
1927 mines in the U.S. produced 121,490 short tons of crude magnesite, valued at 
$1,090,550, a decrease of 9% in both quantity and value as compared with 1926. Of the 
total output in 1927, 43,750 T. were produced in Calif. and 77,740 T. in Wash. Most 
of the production in Calif. was sold as caustic calcined magnesite, and most of that in 
Wash. as dead-burned. The pamphlet includes detailed data on imports, exports, the 
domestic and foreign industry, development and outlook, and production of various 


products. R.A.H. 
Chromite in 1927. J. W. Furness. Bur. Mines, Mineral Resources of the U.S. 
Part II, pp. 309-21 (1927).—The world’s production of chromite finds its way into 3 


major channels, namely, metallurgical, refractory, and chemical. It has been estimated 
that the consumption in the U.S. in 1927 might be divided as follows: ferrochrome 46%, 
refractory 41%, and chemical 13%. ‘The total imports of chromite into the U.S. in 
1927 amounted to 222,360 long tons, approximately 56% of the world’s production for 
that year. Practically the only chromite mined in the U.S. in 1927 was in Calif. and 
amounted to 5063 T. Detailed data for a period of years on imports of crude chromite 
are given. A discussion of the requirements of chromite for various uses together with 
production in foreign countries is included. R.A.H. 
Checker brick for carburetors of water-gas machines. C. W. PARMELEE, A. E. R. 
WESTMAN, AND W.H. PFEIFFER. Univ. of Ill., Eng. Expt. Sta., Bull., No. 179, 87 pp. 
(1928).—(1) Scope: The investigation of checker brick for carburetors of water-gas 
machines was initiated in 1924, because, under the conditions then existing, losses in 
the capacity of carbureted water-gas machines were being caused by the failure of the 
checkerwork in the carburetors, which were usually built of cheap, stiff-mud fireclay 
brick. The complete investigation comprised four smaller investigations, viz., a pre- 
liminary investigation, an investigation of fireclay brick, an investigation of special 
refractories and refractory coatings, and an investigation of heat-resisting alloys. The 
preliminary investigation revealed the main features of the problem and the difficulties 
involved in an adequate investigation of the situation. In the investigation of fireclay 
brick the physical and chemical properties of 23 brands were determined. ‘The effects 
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of reducing gases, steam, and temperature fluctuations on fireclay brick, and the sig- 
nificance of black cores in used brick, were investigated. The service values of the 
different brands were determined by service tests in which samples of each brand were 
subjected to actual operating conditions in carburetors in Champaign and Chicago. 
From the data so obtained the relative importance of the different causes of failure, and 
the probability of making a radical improvement in the situation without recourse to 
materials other than fire clay were determined. In the investigation of special refrac- 
tories and refractory coatings, service tests were made to find out whether any special 
materials which were ordinarily not used in carburetors gave promise of usefulness, and 
whether the life of checker brick could be increased by the application of coatings. The 
following materials were tested: silica brick, chrome brick, sillimanite brick, alundum- 
porcelain tubes, graphite blocks, fused-silica blocks and tubes, natural soapstone blocks, 
fired soapstone blocks, bonded silicon-carbide brick, a silicon-carbide coating, and two 
types of fireclay coatings. The investigation of heat-resisting alloys consisted princi- 
pally of service tests in which alloy castings were subjected to the most severe condi- 
tions found in the carburetors in Champaign. Only readily available alloys were tested. 
(2) Data: Thirty-two tables of data gave practically complete information regarding 
the properties of the materials tested and the outcome of the tests. The number of 
specimens tested and the probable errors of most of the values are given. Twenty-three 
figures show the apparatus used, construction of the carburetors, condition of typical 
used brick, relations between service value and laboratory test results, temperature 
fluctuations in service, and the significance of the laboratory test data. (3) Conclusions: 
(a) Fireclay bricks: (1) With some grades of oil (topped crudes, fuel oil, etc.) the de- 
position of an asphaltlike material in the carburetors, and not the failure of the checker 
brick, was the primary cause of shut-downs. (2) Under the operating conditions in- 
vestigated, fireclay brick, as a class, was found to be unsuited for use in the top courses 
of carburetors, although satisfactory in the lower courses. (3) The major cause of 
failure of fireclay checker brick was cracking, due largely to the quenching action of the 
oil. (4) Surface deterioration due to attack by slag and coke breeze was a minor cause 
of failure. (5) The deposition of carbon in the pores of the checker brick due to the 
catalytic action of iron impurities, the presence of steam in high concentrations, perma- 
nent contraction and expansion, and the formation of black cores were found to be rela- 
tively unimportant. (6) Each method of manufacture had advantages and disad- 
vantages. The tendency to use stiff-mud brick made from plastic clay exclusively was 
due to considerations which were of little importance. The use of semiflint clay, or 
the addition of grog or flint clay, improved the properties of stiff-mud brick. Dry-press 
and semidry-press brick could be used more extensively. (7) No relation between the 
chemical composition and the service value was found. Even the iron content was 
unimportant. (8) Of the brands examined, the higher priced brands were liable, more 
often than not, to give poorer service. Increases in price caused by the introduction of 
flint clay or grog into stiff-mud brick appeared to be justified by the increased service 
rendered. (9) There was little reason for supposing that the efficiencies of different 
types of fireclay brick were significantly different. (10) The situation was such, that 
the formulation of adequate specifications was almost impossible, and would result in 
no pronounced increase in the service. This investigation did not justify a number of 
specifications which had been proposed, with the exception of specifications of dimen- 
sions and resistance to thermal shock. (11) The coefficients of texture and stoutness 
can be used in predicting surface deterioration and breakage in handling, respectively 
Body deterioration can be predicted very roughly from a knowledge of raw materials 
and method of manufacture, with more certainty when the permeability is known, and 
with the greatest certainty by means of the thermal shock test developed as part of this 
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investigation. Discrimination between brands whose service values do not differ greatly, 
can be accomplished best by accurate, comparative service tests. (b) Special refrac- 
tories and refractory coatings: (12) Of a number of special refractories which were tested 
only bonded soapstone and bonded silicon-carbide brick gave promise of usefulness. 
Service tests of bonded silicon-carbide brick showed that they were superior to fireclay 
brick especially in resisting surface deterioration, and that a composite checkerwork in 
which such bricks were used in the three upper courses could be expected to last twice 
as long as a fireclay checkerwork, and might be used economically in some carburetors. 
(13) Refractory coatings decreased the service value of bricks having a low coefficient 
of texture, but increased the service value of more open-textured bricks. This increase 
was not sufficient, ordinarily, to justify the cost of coating. (c) Heat-resisting alloys: 
(14) The life of some heat-resisting alloy castings in the top courses of the Champaign 
carburetors was more than 15 times and might be 20 to 30 times that of fireclay brick, 
that there was no reason for supposing them less efficient than fireclay brick, and that 
the only modification in operating procedure occasioned by their use was the necessity 
of avoiding excessive temperatures. (15) A composite checkerwork consisting of 12 
courses of fireclay brick, 3 courses of bonded silicon-carbide brick, and 2 courses of heat- 
resisting alloy castings in the form of rails, would cost about 19 times as much as 2 
fireclay checkerwork, could be expected to last about 15 times as long, and would result 
in an ultimate saving due to increased capacity, lower labor charges, and increased 
certainty of operation except in carburetors where slag-carbon deposition was very ex- 
cessive or where extremely high temperatures would be encountered. (4) Appendix: 
A statistical interpretation of the data and a bibliography are given A.E.R.W. 
Thermal expansion of fireclay brick. A. E. R. Westman. Univ. of IIl., Eng. 
Expt. Sta., Bull., No. 181, 27 pp. (1928).—(1) Scope: The thermal expansion curves 
in the temperature range 25 to 950°C of twenty brands of fireclay brick were determined 
by means of an apparatus developed for the purpose. The brands covered a wide range 
of physical and chemical properties. Mineralogic composition was estimated from 
chemical analyses and petrographic measurements. The expansion curves were classi- 
fied on the basis of the presence or absence of certain characteristic inflections in the 
curves. (2) Data: A tabular summary of previous investigations is given. For the 
twenty brands of brick the following data are reported: plant location, method of manu- 
facture, and raw material; pyrometric cone equivalent, absorption, porosity, and 
apparent specific gravity; thermal expansion curves between 25 and 950°C and a mean 
curve for 17 fire clays; volume percentages of cristobalite, quartz, and free silica cal- 
culated from thermal expansion data, and of quartz, calculated from petrographic data; 
weight percentages of free silica calculated from thermal expansion data and chemical 
analysis, and the possible weight percentage of cristobalite resulting from mullite 
formation. (3) Conclusions: (1) Within the experimental error, the volume percent- 
ages of free quartz calculated from the petrographic data obtained by the powder- 
immersion method were either equal to or less than the volume percentages of free silica 
calculated from the thermal expansion data, and approximately equal to the volume 
percentages of free quartz calculated from chemical analyses. (2) With a few excep- 
tions, calculations based on the chemical analyses indicated a free silica content high 
enough to account for the inflections in the thermal expansion curves. (3) With the 
exception of possibly 2 of the 20 brands investigated, it was not necessary to postulate 
the presence of cristobalite set free as a result of the decomposition of kaolinite and sub- 
sequent formation of mullite in order to account for the thermal expansion data. (4) 
For at least 18 of the 20 brands investigated, the data obtained from thermal expansion 
measurements, petrographic examination by the powder immersion method, and chemi- 
cal analysis were in reasonably quantitative agreement with the assumption that the 
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lower inflections in the thermal expansion curves were due to the inversion of cristobalite 
and the upper inflections to the inversion of quartz, the cristobalite and quartz being 
originally present in the raw materials as uncombined silica. It could reasonably be 
expected, therefore, that with more accurate methods for determining percentage ex- 
pansions due to inversions and more reliable factors for calculating percentages of 
cristobalite and quartz from such data, useful analyses of fireclay bricks could be made. 
A.E.R.W. 


Testing refractories. J. Sporrs McDowkru. Amer. Refract. Inst., Tech. Bull., 
No. 28.—The testing of refractories to determine their utility in service is complicated 
by the facts that they are used at high temperatures, and that their properties at these 
temperatures are not the same as in the cold condition. Resistance of refractories to 
abrasion and other destructive influences, and their ability to carry loads, decrease as 
they become hotter. Chemical attack by slags takes place solely at high temperatures. 
Since these things are true, tests which are to be correlated with service should generally 
be run on brick which are highly heated. Since interpretation of the results is difficult, 
great familiarity with the tests is necessary in using the laboratory data, else they may 
prove misleading. The Refractories Utilities Chart indicates major factors which affect 
the life of refractories, with the service conditions and the properties of refractories 
related to each. For example, the conditions of furnace design and operation related 
to abrasion of refractory linings are the character of the joints, the speed, pressure, area, 
hardness and angle of the abrading material, and the velocity, percentage and nature of 
solids in the furnace gases. The properties of the brick which influence the amount of 
abrasion are hardness, tenacity and toughness of the bond, size and shape of the grains, 
and density and strength. A thorough analysis of abrasive action is a very complicated 
matter. The same thing is true also of slagging, spalling and melting. None of these 
are functions of a single variable. In every case there are a number of independent 
variable factors, with an even larger number of dependent variable factors, which in- 
teract in a manner defying accurate analysis. .g., it is difficult, if not impossible, to 
determine precisely the effect of the hardness of a refractory upon its resistance to 
abrasion in service, because of the many other factors involved, and because the hard- 
ness itself changes in undetermined degree with changes in temperature. In the stand- 
ard reheating test the brick are heated to approximately 2550°F, and the resulting 
changes in length determined. Since it has long been known that, at certain tempera- 
tures, most clays will expand through overfiring, appreciable expansion in the test has 
been regarded as due to overfiring, while excessive shrinkage has been attributed to 
underfiring. The second assumption is doubtless correct in most cases. Brick 
made of certain clays of very good quality will increase in length upon rapid heating, due 
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to a phenomenon known as ‘‘secondary expansion,’’ which is not overfiring in the com- 
mon meaning of the term. One of the earliest slag tests used was that of a slag in a 
pocket in a brick, the brick heated to a definite temperature and the area of slag pene- 
tration noted. With much to commend in it the test is open to the criticism that it is 
little more than a measure of slag permeability. It does not include the effects of 
chemical action. Another slag resistance test consists of pulverizing the brick, mixing 
it with a definite quantity of finely divided slag, and determining the pyrometric cone 
equivalent of the mixture. This test is a measure of chemical action, but at tempera- 
tures which may not be comparable with service, moreover, it does not take into con- 
sideration the texture of the brick. Blowing finely ground slag into a small furnace 
tests the penetrability of the slag and degree of chemical attack. For control work the 
pyrometric cone equivalent (P.C.E.) is especially good. Determinations can be 
carried back to the raw material and followed through to the green brick mixture, and 
may be again applied to the finished product if desired. Chemical analysis is also good 
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and usually does not need to be carried out on an elaborate scale because each manu- 
facturer usually knows what impurities are most likely to give trouble and these only 
need be determined in routine testing. The load test is likewise of value in control 
work, as brick made of a given clay by a given process, and fired in a definite way, will 
have a fairly definite shrinkage. ‘The best methods of control, in any particular case, 
will depend upon the character of the product, and the objects to be attained. Control 
tests are not used to as great an extent as their importance merits. The manufacturers 
of brick could use these tests, far more than they do, with advantage both to themselves 
and to their customers. One disadvantage of much control work is the length of time 
which may elapse between the time of taking the samples and sending them to the lab- 
oratory, and getting the results. Some loss of time is, of course, unavoidable. It can 
be decreased by giving the laboratory instructions to report by wire on any samples 
which do not meet a certain standard. . F.P.H. 
Packing in the refractory industry. A. Haun. Ber. deut. keram. Ges., 10 [1], 
11-15 (1929).—Specifications covering the methods of packing and loading of the raw 
and finished products of the refractory industry required by the transportation agencies 
of Germany are described. F.P.H. 
Plant control in the German refractories industry. H.KNutn. Ber. deut. keram. 
Ges., 10 {1], 25-43 (1929).—A questionnaire was sent to various refractory manufac- 
turers of Germany requesting information on the methods used to control the quality 
of their products. The replies showed that 90% of the manufacturers were using some 
form of plant control. Methods used in sampling clay, quartzite, sand, grog, and the 
finished products are described. The following tests are carried out on clays: (1) 
P.C.E. value, (2) sedimentation analysis, and {3) softening behavior. One firm deter- 
mines the alumina content, density and refractoriness of the grog used in its products. 
The quartzite is tested for refractoriness. It is also investigated with regard to its 
transition velocity and the microscope is used for this investigation. The quartzite is 
fired 2 hrs. at 1450°C and another sample for the same time at 1500°C and the samples 
are examined for tridymite and cristobalite. Rapid methods of chemical analysis of 
raw materials are in use in most of the plants. The following tests were made: clay 
bodies: water content, grain size distribution, refractoriness, alumina and iron con- 
stants, and shrinkage; silica bodies: refractoriness, water content, lime content, and 
grain size distribution; refractory cements: refractoriness, sintering point, bond content, 
and grain size; finished clay refractories: P.C.E. determination, chemical analysis, 
porosity, resistance to temperature changes, resistance to slag action, and thermal ex- 
pansion behavior; finished silica refractories: density, porosity, chemical composition, 
thermal expansion behavior, microstructure. F.P.H. 
Diatomaceous earth. Ex..uiotr S. Hastincs. Rock Prod., 32 [6], 50-54 (1929).— 
The term diatomaceous earth, as generally accepted, is applied to the siliceous remains 
of Diatomaceae, a species of minute, flowerless aquatic plants of the order Algae, and 
more accurately defines and describes the material than other terms now in use, 7.e. 
kieselguhr, infusorial earth, diatomite, desmid earth, moler, bergmehl, tripolite, polir- 
schiefer, celite, and others that have acquired significance through their use as trade 
names of local products. While the material has an almost universal distribution over 
the surface of the earth, relatively few of the deposits are of proper location for trans- 
portation, or are of sufficient size and purity to be of value for commercial exploitation. 
The most important deposits are found in the countries of North, Central, and South 
America, New Zealand, Barbados Islands, Scotland, Africa, Germany, Canada, Nova 
Scotia, and Ireland. Diatomaceous earths now in commercial use are of widely 
varying chemical composition. According to Goodwin, the limits of variation for 
a commercial material are silica 56.0 to 95.0%; iron and alumina oxides 8.0 to0.2%; 
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lime and magnesia 7.0 to 0.1%; potassium, sodium oxides 5.0 to 0.0%; water, organic 
matter 15.0 to 4.0%. Few, if any of the deposits now being exploited commercially, 
fail to meet the above requirements, so that the relative superiority of a material for 
general use is determined mainly by the structure of the material and its physical char- 
acteristics. Since the generai physical and chemical characteristics which make dia- 
tomaceous earth of great industrial importance have been discussed by authorities, the 
distinguishing physical characteristics are those of very light weight as compared to 
other sedimentary materials, great porosity with resultant high absorptive power, larger 
surface areas in comparison to average particle diameters, and low compressive strength. 
The outstanding chemical characteristics are the siliceous, inorganic nature of the ma- 
terial, its solubility in alkaline solutions, and nonsolubility in acid or neutral solutions, 
with the exception of hydrofluoric acid. To meet the commercial requirements, dia- 
tomaceous earth is supplied in the form of natural or calcined blocks, cut to size and 
shape desired; in powder form either crude or calcined, graded as to size, color, and 
relative freedom from impurities, depending upon the application of the material. Cer- 
tain limitations are imposed upon the use of diatomaceous earth as a refractory material 
by reason of its low mechanical strength. In applications where strength comparable 
to that of the average firebrick is required, a mixture of diatomaceous earth and clay 
can be made, but this mixture is made at the expense of the full insulative properties of 
the diatomaceous earth. When properly adjusted to the insulative conditions and 
requirements there are few, if any, materials of equal value. In some special cases a 
vacuum was found to be its only superior. F.P.H. 


Magnesite or dolomite for basic bottoms. MicHagL KarRNAouKHOv. Blast Fur. 
Steel Plant, 17 [4], 545-47 (1929).—For the majority of plants the use of magnesite in 
making up and repairing hearths is preferable. The method of making a magnesite 
hearth is as follows: After the complete heating of the furnace, 7.e., when the normal 
heat regime has been established and the layer of magnesite brick has become hot 
enough, the pieces of basic slag should be scattered on top of this layer and melted down, 
impregnating the upper and partially the under layers of magnesite brick and the joints 
between them. The magnesite powder, scattered between the magnesite brick, sinters 
with the liquid slag and a durable joint is formed. This preliminary impregnation of 
magnesite brick by the basic open-hearth slag must be worked until the molten slag 
remains on the bottom as a pool near the tapping hole which is closed by means of 
magnesite powder. The impregnation of the brick must be worked very carefully and 
evenly over the whole surface of the hearth. Under these conditions the upper layers 
of magnesite powder will be durable and the expense of magnesite powder for repairs 
of the hearth during the work of the furnace will be low. For making the bottom a 
proper proportion of magnesite powder and basic slag is necessary to sinter the magnesite. 
Each layer of magnesite should contain a sufficient quantity of basic slag before its 
saturation by sintering. This latter after melting goes into the unsaturated brick and 
thus the magnesite powder remains dry and is not sintered. F.P.H. 


French refractory hydraulic cement. J. ARNouLD. Rock Prod., 32 |6)|, 57-59 
(1929).—By using the formula which was developed so many years ago by Sainte-Claire- 
Deville, A. was able finally to make a hydraulic cement which, while it cannot be con- 
sidered as absolutely refractory, nevertheless will withstand high temperatures without 
deterioration. ‘This cement is a mixture of aluminous cement and bauxite made under 
certain conditions. The bauxite must first be calcined at a temperature which is above 
the temperature of the transformation of alumina, that is above 1070°C. The calcin- 
ing process is carried out in vertical kilns of the lime kiln type. At a temperature of 
500°C an endothermic reaction first takes place, which results in the removal of the 
water. Then from 1000 to 1070°C the reaction is exothermic and irreversible. The 
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alumina is really polymerized. ‘The calcined bauxite is ground and screened wherever 
this is necessary before being mixed with the aluminous cement. The granular condi- 
tion of the bauxite plays an important réle in the future resistance of cement to the action 
of high temperatures, as well as in the setting of cement. The size of the granules of 
the bauxite may be varied in accordance with the uses for the finished material. It is in 
fact possible to attain a fineness which is comparable with that of cement itself by prop- 
erly carrying out the grinding process. The mixture of ciment fondu and the bauxite 
should be made as perfect as possible, so that one grain or particle of the cement is 
followed by one of the bauxite. This entails considerable care in the operation of the 
mixing apparatus. ‘This mixture has given very interesting and important results. In 
the first place it is really a good grade of hydraulic cement, which when admixed with 22 
to 30% of water can be made to flow in suitable conduits, can be molded into various 
shapes, will set well and afterward harden. It sets slowly and hardens rapidly permit- 
ting the worker to mold it into shape without any hurry. The setting of the cement 
begins at the end of an hour and a half and is finished at the end of 4 to 6 hrs. The 
hardening of the cement proceeds very rapidly and at the end of a 24-hr. period it is 
possible under certain conditions to remove the mold facings. ‘The resistance of the 
cement to compression is 145 kilos per sq. cm. at the end of 3 days (2000 Ibs. per sq. in.). 
Its resistance to tension at the end of the same period of time is 21 kilos per sq. cm. (about 
300 Ibs. per sq. in.). In making a concrete with this cement it is advisable to employ 
old refractory brick, which, having been heated many times, have lost all shrinkage as 
aggregate. The refractory fragments are crushed in such a manner that the largest 
lumps do not exceed the size of a hazel nut or almond (about #*/,-in. diameter). 
Care must always be taken to remove the dust after crushing, for this dust has the effect 
of preventing the setting of the cement under some conditions. The dust is removed 
by screening or by washing with a copious flow of water. When these cements are 
employed in the form of concretes, there are many uses which can be found for them; 
e.g., they may be employed in the construction of furnaces and in the fabrication of 
specially designed pieces of intricate profile, which are difficult to secure under ordinary 
conditions. ‘The cements may thus be employed in the building of chimneys, of baffles, 
of combustion chambers in producers, for lining the tubes in boilers, and for the flues in 
recuperative furnaces. In this case the parts are molded under pressure. The cements 
may also be employed in molding all sorts of parts, such as hearths of all dimensions and 
sizes, which are furnished with external supports of various kinds, and vaulted arch work. 
F.P-H. 

New light-weight insulating fire brick. M. Ivar SETTERBERG. Brick Clay Rec., 
74 [7], 465 (1929). Refract. Jour., 4 [42], 163 (1929).—A new fire brick based on the 
same principle as the so-called gas-concrete, only one-half as heavy as ordinary fire brick 
but with three times greater insulation properties, porousness, resistance to high tem- 
peratures, and great mechanical solidity, making it very suitable for high-temperature 
furnaces, has been developed. Refractory materials are ground very finely and mixed 
with water to form a plastic paste, to which are added materials that develop gas 
when mixed with water, and the paste is thén allowed to ferment. It is then made in- 
to brick, which are dried and fired at about 1300°C. The pores formed due to the de- 
velopment of the gas are made permanent by special methods. In firing, the brick 
acquire the necessary mechanical solidjty and a structure resembling that of pumice 
stone, but are superior to natural porous minerals in fireproofness owing to the ab- 
sence of any large quantities of easily fusible silicates. The brick do not melt below 
1700°C. The new brick are at present being produced in Stockholm and Bromoella. 

Sillimanite. FRANK H. RippLe. Can. Chem. Met., 13 [3]; 27-28 (1929).—The 
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chemical composition of sillimanite and the history of its development are dealt 
with. The effect of the use of sillimanite in porcelain and in refractories is dis- 
cussed. In Germany cyanite is being used instead of sillimanite in chemical stone- 
ware. A practical demonstration of the indestructibility of sillimanite ware is given. 
E.J.V. 
Spalling in oil-fired furnaces. ANON. Clay-Worker, 91 [3], 253 (1929).—There 
is more spalling of refractories in furnaces where the boilers are fired with oil than where 
coal is used. Slagging is a more common trouble with coal-fired furnaces. ‘There is 
very little slagging in oil-fired furnaces because the ash content of fuel oil is less than 
0.1%, whereas the ash content of coal may be from 8 to 18%. So far, however, there 
has been no clear explanation of the very common breaking up of the refractories in 
the furnace walls by spalling. It is thought that the trouble may be partly due to 
certain chemical actions set up in connection with the use of oil fuel. E.J.V. 
Chemical examination of refractory materials. II. H. J. VAN RovEN. Arch. 
f. Eisenhiittenwesen, 2, 371-73 (1928); Refract. Jour., 4 [42], 185 (1929).—-Methods are 
described for the chemical analysis of dolomite, magnesite, sinter dolomite, sinter mag- 
nesite, and magnesite bricks. These methods include the estimation of silica, iron, 
alumina, lime, magnesia, and manganese. The results of the analysis of the materials 
are recorded in tables. E.P.R. 
Uses for magnesite. ANoNn. Cement, Mill, and Quarry, 34 [3], 26 (1929). 
Magnesite is known to science as carbonate of magnesium, and is produced in the U.S 
mainly in Calif. and Wash. The uses for this mineral are: refractory brick, shapes, 
crucibles, and furnace hearths, for which both dead-burned magnesite and dead-burned 
dolomite are used; for medicinal and toilet preparations, as an absorbent in the manu- 
facture of dynamite, fused magnesia for insulation at exceedingly high temperatures, 
and an adulterant of paint. E.P.R. 
Development of aluminum deposits. ANon. Cement, Mill, and Quarry, 34 [3), 
68 (1929).—International Silica Corp. is constructing a plant and installing machinery 
for the development of large aluminum deposits at Edgewood, two miles east of Salem, 
Va. This corporation controls the McAdoo patents and Johnson process for extracting 
aluminum from shale found in that locality. E.P.R. 
Hartmann spiral brick. J. THORNBLAD AND W. B. MircHeii. Jour. West Scot. 
Iron Steel Inst., 36, 28-34 (1928-29); Refract. Jour., 4 [42], 185 (1929)—Hartmann 
spiral brick for hot-blast stoves are discussed with the savings effected by their use 
The spiral brick in conjunction with their bearer brick can be placed on top of existing 
checker brickwork, but in the case of new stoves, the spiral brick packing can be built 
up right from the bottom of the stove with a consequently much reduced over-all height 
of such stoves. Tests have proven that a stove with an over-all height of 55 ft. and 
fitted with spiral brick alone is as efficient as a 95 ft. stove of the same diameter, fitted 
with the ordinary checker brickwork. Spiral brick are in use in a number of plants in 
this country, and the results obtained by their use at the Corby plant of Lloyds Iron- 
stone Co. are given. E.P.R. 
Brick crucible furnaces. May. Mech. World and Eng. Rec., pp. 54-55 (1929); 
Refract. Jour., 4 [42], 184 (1929).—An illustrated account is given of a modern type of 
furnace. It is advocated that all parts in actual contact with the fire should be of fire 
brick set with fire clay or finely ground ganister. The joints should be thin and the 
surface even and smooth. E.P.R. 
Progress in refractory materials. A.B.SEARLE. Metal Jnd., Jan. 18, p. 71 (1929); 
Refract. Jour., 4 [42], 183 (1929).—Reference is made to the general progress in the re- 
fractory materials used in the heat treatment of zinc, lead, copper, brass, bronze, tin, 
manganese, aluminium, antimony, nickel, and the precious metals. The main causes 
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of disintegration are discussed together with the application of refractory materials in 
muffle furnaces. 
Refractories in the gas industry. E. W.SmirH anp H. M. Spiers. Refract. Jour., 
4 [42], 193 (1929).—The refractories used in the gas industry are mainly silica, fire clay, 
and siliceous brick. Silica brick enable high temperatures to be maintained in the 
combustion chambers, and thereby higher gas yields per ton of coal and increased 
throughput of the carbonizing plant. Use of fire brick is confined chiefly to the cooler 
portions of the settings and to the producers. The composition and raw materials of 
the brick are considered. The requirements to be fulfilled are considered in detail 
under the headings (1) constancy of volume, (2) spalling, (3) refractoriness under 
load, (4) chemical stability, and (5) thermal conductivity. Physical properties of 
silica and their bearing on the manufacture and use of silica brick are described. Crys- 
talline silica can exist in several forms, each of which is characterized by a different 
thermal behavior; this necessitates the use of well-fired brick in order that the brick 
will withstand the severe conditions to which they are exposed. The differences in the 
thermal expansion of the various types of brick used in gas-making plants are shown to 
be sufficiently wide to render necessary an accurate knowledge of this property in order 
that sound settings might be constructed. The properties of the jointing cements are 


described and the factors involved in the choice of a suitable cement. E.P.R. 
Silica brick. B.M. Larsen. Refract. Jour., 4 [42], 183-84 (1929); for abstract 
see Ceram. Abs., 7 [9], 619 (1928). E.P.R. 


Refractories researches. Dept. of Scientific and Industrial Research. Refract. 
Jour., 4 [42], 184 (1929).—Investigations have been carried out on the general processes 
employed in the manufacture of refractory products of all types and also into problems 
connected with the industrial uses of refractories. On the subject of the firing of re- 
fractories, attention has been drawn to: (1) thermal efficiencies of the various kilns 
now in use; (2) changes occurring in fire clay and silica goods at increasing stages of 
heat treatment; (3) effect of kiln atmosphere, rate of rise of temperature, etc., on these 
changes. Effects of different atmospheres on refractories at high temperatures have 
been studied and the results are important both in the manufacture and industrial usage 
of refractory products. Clay-bonded silica brick are not so liable to spall as are the 
lime-bonded silica brick. The effects of the crystalline composition of silica refractories 
on strength at high temperatures have been elucidated. Two reports of interest to 
different industrial groups have been issued, one on the insulation of kilns, the other on 
the insulation of gas retort settings, the latter deals with the thermal and mechanical 
features associated with the insulation of vertical and horizontal settings. The main 
work for the special benefit of the pottery industry is a general investigation on the 
sagger problem and on the possibility of minimizing the present financial losses caused 


by premature sagger failures in certain branches of the industry. E.P.R. 
Fire brick. L.S. LONGENECKER. Refract. Jour., 4 [42], 184 (1929); for abstract 

see Ceram. Abs., 7 [9], 619 (1928). E.P.R. 
Refractories. W. Mrenr, J. KRATZERT, AND H. IMMKE. Refract. Jour., 4 [42], 

184 (1929); for abstract see Ceram. Abs., 7 [8], 545 (1928). E.P.R. 


Value of insulation in the steel plant. L. M. McMILLAN Anp J. D. VANVALKEN- 
BURGH. Refract. Jour., 4 [42], 185 (1929); for abstract see Ceram. Abs., 8 [3], 192 


(1929). E.P.R. 
Refractories exhibit at British industries fair. ANoNn. Refract. Jour., 4 [42], 187 
(1929); see also Ceram. Abs., 8 [5], 377 (1929). E.P.R. 


Lining of furnaces. W. J. Rees. Refract. Jour., 4 [42], 192 (1929).—The se- 
lection and proper use of refractories for lining and maintenance of furnaces is of great 
importance. ‘The essential properties and best methods of using the various refrac- 
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tories are considered in detail, special attention being given to the silica, semisilica, 
and fireclay refractories. The factors influencing durability are pointed out, and recent 
advances in the production of high-temperature refractories are described. E.P.R. 
Production of silica brick. ANon. Refract. Jour., 4 [42], 193 (1929).—The Do- 
minion Bureau of Statistics at Ottawa reports that, according to finally revised data, 
the production of silica brick in Canada during 1927 amounted to 1,791,000, valued at 
$79,527; in the previous year 2,665,000, valued at $130,702, were produced. E.P.R. 
Developments in electric furnaces. D. F. CampsBetit. Chem. News, 138, 219-20 
(1929).—Improvements during the last two years are described, the relative perform- 
ance of small and large induction furnaces is discussed, and the reasons for selecting the 
size of unit according to the work to be done are explained. A number of specific fur- 
naces are examined for construction and performance, and new methods of lining are 
detailed. H.H.S. 
Lowering power costs. D.G.MacInnes. Eng. Times (Toronto), 3 [1], 2 (1929).— 
Furnace upkeep is said to lose a large part of its cost if adequate refractories are used. 
The problem of refractories is to find a material, and a method of applying it, that will 
be immune to the destructive effect of fuels and at the same time will reduce heat loss 
to a minimum. The three forms, brick, cement bond, and plastics for monolithic 
lining, are discussed, and the importance of thin joints is emphasized. H.H.S. 
Bauxite industry in Hungary. Anon. Eng. Min. Jour., 124 [12], 455 (1927).— 
The Hungarian deposits are situated in the northern district, in the Vertes Mts., 
which extends northeast from the southwestern hills of the Vertes almost to the Danube 
River, and the southern district, in the Bakony Mts., on the northwest coast of Lake 
Balaton. It is estimated that the deposits in the two districts contain 200,000,000 
metric tons. Most of the bauxite is used for the production of aluminum, nearly all of 


the material going to Germany. A.J.M. 
Canadian crystalline graphite. H. P. H. Brume.t. Eng. Min. Jour., 124 [13], 
494-96 (1927).—Graphite occurs in Canada in both forms, crystalline and amorphous, 


the latter being widely distributed, of little importance, and occurring usually as graphi- 
toid shales, in no way comparable to the amorphous graphites of Mexico, Chosen, Italy, 
or Central Europe. Great importance is attached to the numerous extensive deposits 
of high-percentage disseminated ore in the Archaean rocks of Ontario and Quebec. A 
system of concentration has been developed, using oil-frothing flotation, whereby a 
recovery of about 95% of the graphite is made. The flake produced enters the crucible 
market. Three grades of finished stocks are being made: (1) assaying from 92 to 95“, 
coarser than 60-mesh, and used for crucible making; (2) assaying from 88 to 90%; 
and (3) assaying from 85 to 90%. An assay of the Quebec graphite stock shows the 
following: volatile carbon 0, graphitic carbon 93.87%, FeO; 1.35%, ash 5.38%. The 
Quebec graphite has a specific gravity of 2.268 with a refractory value of 1.007, compared 
with Ceylon graphite, with a gravity of 2.250 and a refractory value of 1.004. Out- 
side of Ceylon, Madagascar, Canada, and the U.S. the only fields where crucible or lu- 
bricating flake graphite could be produced at a profit are in Bavaria, where the flake is 
very small, and in Greenland, Spain, Norway, and Indo-China. With the exception of 
the crystalline products of Canada, Madagascar, and the U.S., all natural graphites are 
crude and require milling before use. Artificial graphite is used almost entirely in the 
making of electrical articles although natural graphite is superior in some ways. 
A.J.M. 
Ceramic substitutes for chromium. ANON. Eng. Min. Jour., 124 [14], 559 
(1929).—The important uses for chromium metal that have been developed recently 
make it desirable to find a substitute for the chromium used as a refractory. A re- 
fractory suitable to the purpose must have the following requirements: (1) resistance 


424 CERAMIC ABSTRACTS VoL. 8 


to chemical reaction with fused metals, slags, and vapors; (2) resistance to deformation 
caused by a wide range of temperatures; (3) strength to withstand loads, blows, and 
shocks in a wide range of temperatures; (4) thermal conductivity; (5) durability 
(time of service); (6) uniformity; (7) resistance to erosion and spalling; (8) capability 
of conforming to accurate measure when molded. Chromite bricks are being used 
extensively in paper-pulp mills. These brick fulfill a need in the lining of the kilns used 
for the drying of pulp in the sulphite process, as they resist corrosion caused by the 
liberated gases in the kiln. A.J.M. 
Austrian graphite and its sources. W. PrerrascHecK. Eng. Min. Jour., 124 
[15], 568 (1927).—Two districts, the Alps of Styria and the hills of Lower Austria, yield 
graphite. The graphite in the Alps consists of much disturbed and variously folded 
slates and limestones, also graywackes of Paleozoic age. The graphite seams are meta- 
morphic coal seams of the upper Coal Measures, which have been changed to graphite 
by the sharp folding of the slates. The graphite is amorphous. The thickness varies 
from a few centimeters up to 16 meters. The crude ore ranges from 40 to 95% carbon. 
It is mined in galleries, sorted by hand, fine ground, and air-floated if it is not sold as 
crude. It is shipped in bags or wooden barrels. Styrian graphite is in great demand 
by reason of its purity. It is used for making crucibles by the Austrian iron and steel 
works. It is low in sulphur. Although not as durable as Ceylon or Madagascar 
graphite, that from Styria is much lower in price. The deposits of Lower Austria belong 
to a series of highly metamorphic rocks. The graphite is partly crystalline and partly 
amorphous. The ore is low in graphite carbon, averaging between 30 and 55%, so that 
it has to be concentrated by washing. The carbon in the refined graphite reaches 60% 
at best. $ A.J.M. 
South Africa’s corundum deposits. ANoN. Eng. Min. Jour., 124 [16], 610 (1927).— 
Corundum is produced from three types of deposits: crystal, boulder, and reef corun- 
dum. Crystal corundum consists of more or less broken crystals found in eluvial de- 
posits, having been weathered out of and concentrated from the corundum-bearing 
reefs. Boulder corundum is the name given to aggregations of corundum crystals 
embedded in plagioclase matrix. Reef corundum occurs in veins intrusive into the 
basic rocks, which in turn, occur in the granites and gneisses which predominate through- 
out the corundum fields. The corundum reefs carry a varying percentage of corundum 
crystals, often as high as 45%. A.J.M. 
Open-hearth end ports. B. Finney. Jron Age, 119 [10], 715 (1927). A.J.M. 
Recuperators for the open hearth, W.H. Fircu. Jron Age, 119 [13], 920-22 


(1927).—A new type of recuperator, using carbofrax tubes, is described. Large heat 
saving is claimed. A.J.M. 
Open-hearth furnace discussion. ANON. Jron Age, 119 [20], 1451 (1927). 
A.J.M. 
Flat suspended open-hearth roof. A. L. Foren. Jron Age, 119 [25], 1814-15 
(1927).—The advantages of a flat suspended roof are (1) increased life of front and 


backwalls due to relief of pressure from roof, (2) increased furnace volume, (3) elimi- 
nation of possible roof falls during heating, and (4) elimination, to a great extent, of 
the human element in laying the roof. Good results were obtained. Silica tile 15 x 
10'/,x 4in. were used throughout. Twelve inches of tile are below the hanger and the 
4-in. face was placed across the furnace. A.J.M. 
Open-hearth furnace regenerators. F. H. Lorrus. Jron Age, 120 [1], 10~12 
(1927).—L. discusses in detail the various kinds of bricks used for checkers, method of 
calculating the proper capacity for checkers, effect of flue area on velocity, providing a 
constant flow of air, and a new type checker block. A.J.M. 
Recuperators for open-hearth furnace. ANon. Jron Age, 120 [2], 71 (1927).— 
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The limit to the utilization of heat, probable amount of gain obtainable, rate of operation 
of furnace are discussed. With a flame temperature of 3100°F, beyond which it is in- 
advisable to go with present refractories, 788°F is the lowest point to which the stack 
temperature may be reduced by returning to the furnace the sensible heat in the waste 
gases. It is the concensus of opinion that the refractories at the present time limit the 


amount of sensible heat which may be recovered from waste gases. A.J.M. 
Higher prices for fire clay and silica brick. ANon. Jron Age, 119 [14], 1040 
(1927). AJ.M. 


Gun for repairing furnace walls. ANon. Jron Age, 119 [18], 1309 (1927). 
Firebrick cement pre-mixed with suitable refractories is thrown onto the surface to fill 
in depressions or burnt-out sections of brickwork. Unusual speed of application is 
claimed. Compressed air at 50 to 80 Ibs. pressure is used. Steam is also satisfactory 

A.J.M 

Furnace design. ANon. Iron Age, 119 [19], 1369-73 (1927).—Silica brick are 
said to have certain advantages when used in checkers. Deposits do not adhere to 
them so readily. In addition, heat seems to be absorbed and given off more readily. 
Glazed brick seem to have no advantage and one report states that glazing cuts down 
the efficiency. Illustrated. A.J.M. 

Manufacture of aluminum from common clay. ANoNn. Jron Age, 119 [20], 1488 
(1927).—The Clay Reduction Co. of Chicago has acquired of Segland Svendsen of Nor- 
way a method for the manufacture of alumina. This method, which is particularly for 
siliceous raw materials such as common clay and bauxite of high silica content, is said 
to bring a greater yield of alumina than methods now in use. It is stated that a pure 
silica of very high porosity is obtained as a by-product. A.J.M. 

Gas permeability of refractory brick. F. A. WickersHam. Jron Age, 119 [21], 
1521-22 (1927).—A large amount of heat is lost in industrial furnaces by leakage of gases 
through the brickwork of the furnaces. The investigation of the gas permeability of 
bricks was started as a result of a study of the heat losses in an open-hearth furnace, 
particularly in the flues and regenerator chamber walls, or that part of the furnace below 
the floor level. It developed that in addition to the air drawn in through the saucer 
of the air valve, almost 100° % excess air was being drawn in through the walls and flues 
between the air valve and the furnace proper. The time for a given amount of gas to 
pass through a brick bears no relation to the density of the gas. It was recommended 
during the discussion that the bricks should be coated both inside and outside with a 
slurry coating. In the furnace proper the bricks become glazed because of the high 
temperatures, and the passage of gases through them is much less. In a regenerator 
chamber the temperature is not high enough to form this vitreous glaze. A.J.M. 

German method of firing silica brick. ANoN. Jron Age, 120 [13], 912 (1927) 
The Harbison-Walker Refractories Co. has secured American rights to a German method 
of firing silica brick. A car tunnel kiln, fired by producer gas and employing the re- 
generative principle will be used. Pyrometric control is used, with draft and pressure 
gages to give absolute regulation from the time the brick enters to the time it leaves the 
kiln. The firing temperature is 2700°F. The kiln is 500 ft. long and is said to be 
capable of producing 100 T. daily. This new installation is located at the E. Chicago 
plant. A.J.M 

Sizes and types of malleable foundry refractories sharply reduced. ANoNn. Jron 
Age, 120 [20], 1414 (1927).—Simplification of types of tap-out blocks will reduce the 
variations from 150 to 2; of shapes for side walls, bridge walls, etc., from 27 to 8; of 
shapes for bungs from 11 to 5. There is no change in the types of shapes for stacks 

A.J.M. 

Testing refractory materials under load at high temperatures. BERNARD LONG. 
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Sci. et ind., No. 181, 75-77 (1929).—Such tests may be divided into 2 classes: (1) Those 
in which the temperature is kept constant for a certain time and the bending or settling 
noted after cooling; (2) those in which the temperature is varied in a regular manner 
and noting the temperature at which the sample shows a settling of 1%. The procedure 
followed in either case may vary by the manner of heating (gas, electricity, etc.), the 
rate of heating, the method of determining the temperature (thermocouple, optical 
pyrometer), the dimensions of the test specimen, or the load carried by the specimen. 
1. describes a new testing apparatus which has the following features: The specimen 
(a cylinder 5 cm. high and 5 cm. in diameter) is placed inside a vertical cylindrical 
graphite crucible or tube which is heated by high frequency induction. The induction 
winding is a tube of copper wound spirally around the cylinder. A stream of water 
passes through the tube which is connected to the terminals of a high frequency gener- 
ator. The load, which consists of lead shot, is applied directly by means of a tubular 
rod which rests on the specimen. The temperature is read by a disappearing filament 
optical pyrometer, the light from the specimen traveling upward and then being de- 
flected at right angles to the pyrometer by means of a total reflection prism. The 
vertical movement of the rod which transmits the load is recorded automatically. The 
tests and results fall into 3 classes as follows: (1) Silico-aluminous refractories: Two 
bricks were tested. Brick A had the following analysis: 69.1% SiOx, 27.8 Al.Os, 
1.5 Fe,O3, 1.30 TiOe, 0.23 NasO. Brick B contained 53.92% SiOz, 42.0 Al.O;, 1.95 
Fe.O;, 1.85 TiO», 0.28 alkalis. The results are expressed by stating the temperatures 
at which the settling or bending attains 2, 5, and 10% of the length of the specimen 
just before deformation begins. The following results were obtained with a load of 2 
kg. per cm.? 


Brick 2% 5% 10% 

Brick A, fired at 1220 1430 1450 1470 
Brick B, fired at 1200 1430 1480 1530 
Brick A, fired at 1320 1455 1475 1485 
Brick A, fired at 1460 1480 1490 1500 
Brick B, fired at 1320 1440 1490 1540 
Brick B, fired at 1460 1480 1500 1550 


The results show that the resistance to deformation under load at high temperatures is 
increased by increasing the temperature to which the refractory is fired. (2) Siliceous 
refractories: Three bricks were tested. Brick I had a true specific gravity of 2.34 and 
was well inverted. Deformation started at 1580° and crushing occurred at 1585°. 
Brick II had a true specific gravity of 2.45 and contained considerable free quartz. The 
expansion increased suddenly at 1425° and continued at the same rate to 1525° showing 
the inversion of the quartz. Crushing took place at 1590°. Brick III had a true specific 
gravity of 2.32 and was well inverted. Deformation started at 1645° and crushing 
occurred at 1650°. Siliceous products are preferable to silico-aluminous refractories 
for temperatures above 1450°C. Loads of 2 kg. per cm.” are rare in industrial furnaces 
and when lower than 2 kg. it is possible to use silico-aluminous refractories. (3) Special 
refractories: A bauxite brick (61.20% AhOs;, 6.95% FesO;) showed a deformation of 
5% at 1400°C. A silicon-carbide brick bonded with clay and fired to 1200° showed a 
deformation of 5% at 1470°. Another silicon-carbide brick made of 75 parts silicon- 
carbide and a special bond, and fired to 1450° showed a 5% deformation at 1780°, 
crushing following soonafter. A zircon brick showed 5% deformation at 1550°. Illus- 
trated. A.J.M. 
The volume increase of brick upon heating. P. I. Gatxin. Trans. State Expt. 
Inst. Silicates (Moscow), No. 21, 107-10 (1927).—G. presents data on firing shrinkage 
and expansion of various clays. (C.A.) 
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Melting-point curves of refractory oxides. H. v. WARTENBERG, H. LINDE, AND 
R. Junc. Z. anorg. aligem. Chem., 176, 349-62 (1928).—The furnace used in this work 
and its method of operation are described in detail. The heating chamber is composed 
of ZrO, in the form of a tube, and the heat source is an oil-O, burner with a H,O-cooled 
tip. Temperatures up to 2600° can be attained. The material to be examined is formed 
into a hook by means of a suitable binding material, and this is attached to a ZrO, rod, 
the softening point and melting point being determined by observing the temperature 
at which the hook bends or drops form. A control run on a known system (CaO—Al,O;) 
indicated reasonable accuracy. Study of the system: ZrO.—Al,O; shows that softening 
and melting point can be determined in mixtures containing up to 20% ZrO.; from 20 
to 60% ZrO, only melting point can be determined, due to the eutectic (melting at 1920°); 
with 80% ZrO, only softening occurs. No indication is given of the formation of an 
ortho- or meta-zirconate (Al,Zr;O,. with 35.5% AlO; or with 21.6% AlsO;). 
In studying the system CaO-ZrQ,, bakelite lacquer is used as a binder in preparing the 
sample. Although CaO melts at 2580° and boils at 2850°, loss of CaO due to vaporiza- 
tion begins to occur at about 2350°. A eutectic is shown at about 40% ZrO, and 2230°, 


with a second eutectic indicated in the vicinity of 75% ZrO, (melting at 2380°). The 

meta compound CaO-ZrO:, containing 69% ZrOs, probably exists, but doubt is thrown 

upon the ortho compound 2CaO-ZrO,. (C3) 
BOOK 


Diatomite, Its Occurrence, Preparation, and Uses. V.L.EARDLEY-WILMoT. Mines 
Branch, Department of Mines, Ottawa, Canada.—The author outlines the life history 
of the diatom, and the subsequent formation of diatomite. The uses of this material 
are enumerated and some of them are described in detail. Methods of examining and 
sampling deposits and the tests necessary to determine the suitability of diatomite for 
its various uses are given. Markets and prices are discussed, the imports and exports 
of the various countries all over the world being given, as well as the approximate quan- 
tity used in each of the different Canadian industries. All the known occurrences of 
diatomite in Canada, of which there are about 120, are tabulated and in most instances 
a complete analysis is provided. Mining methods, preparation for the market, and the 
manufacture of some of the various diatomite products, are described, with some notes 
on the cleaning and preparation of diatoms for mounting on slides. A bibliography is 
included. Maps indicating the localities of all the known Canadian occurrences accom- 
pany the monograph. Reviewed in Can. Chem. Met., 13 |3], 26 (1929). E.J.V. 

PATENTS 

Wall construction. FRANK H. DunBar. U. S. 1,707,347, April 2, 1929. A wall 
comprising a series of plates each having an outwardly extending web and an upwardly 
extending flange on the web adjacent the outer end, the flanges and webs of adjacent 
plates being in alignment to form supports for continuous courses of tile. 

Aluminium oxide. G. A. Bianec. Brit. 304,289, March 13, 1929. Alumina is 
obtained in granular as opposed to pulverulent form by decomposing the hydrated 
chloride or nitrate within an apparatus in which the material is not subjected to friction, 
shock, pressure, or other mechanical stresses during its decomposition. When using 
aluminium chloride a pseudomorphosis takes place. Muffle or rotary furnaces may 
be used. 

Refractory substances. MertTauuces. A.-G. Brit. 304,729, March 20, 1929. A 
heat-insulating refractory material is formed of magnesium ortho-silicate either syn- 
thetically produced or a natural product such as olivine, peredolite, or dunnite. Pref- 
erably a porous material is formed by agglomerating grains of olivine, etc., with or 
without a binding agent. Chemical compounds having a cementing action may be used. 
The porosity of the product may be increased by adding to the granular raw materials 
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substances which are eliminated by heat or which generate gases when heated, such as 
sawdust, peat powder, cork waste, coal, maize grains, rice husks, magnesium carbonate, 
magnesium nitrate, and aluminium nitrate, or substances which generate gases when 
water is added such as aluminium, calcium, and carbides. The magnesium ortho- 
silicate may be formed from serpentine or other magnesium hydro-silicates by heating 
with magnesium oxide, magnesite, etc. 

Refractory objects. GrorceEs L. CHAUDRON AND AvuGuSTE L. DESMARQUEST. 
French 643,473, April 1, 1927. Crucibles or other refractory objects are made by baking 
commercial MgO in an electric furnace, grinding and making into a paste with a suitable 
binder, e.g., tar. This paste is afterward molded under high pressure and baked out of 
contact with a flame to 1400°, then rebaked to between 2000 and 2200° in an electric 
resistance furnace. (C.A.) 

Refractory material. STAHLWERKE ROCHLING BRUDERUS A.-G. AND ALFRED 
Kropr. Ger. 469,433, Dec. 19, 1926. Ta powder, which may contain up to 10% of 
impurity, is mixed with graphite in the proportions 3:2 with the use of a binder, e.g., 
pitch or molasses. The mixture is molded under pressure, dried at 300 to 500°, and 
then heated at 2000 to 3000°. The molded piece may be given a coating of graphite 
before heating. The products may be used as electric-resistance heaters or for making 
crucibles, furnace linings, etc. (C.A.) 


Terra Cotta 


Terra cotta and buff brick. ANON Arch. and Bidg., 61 [2], 39-40 (1929).—The 
chief materials of the exterior of the Chanin Bldg., New York City, are buff brick and 
terra cotta selected for the tones which are produced by the weathering process rather 
than initial appearance. The fronts of stores on the street level are of bronze, Belgian 
black marble, and plate glass. Above the fourth story inclosing the windows is a frieze 
of terra cotta, decorated with plant forms in conventional figures. Details of terra 
cotta are used for ornamentation of the main building and tower. E.P.R. 

Use of terra cotta and brick in building. Leon V. Soon. Arch. Rec., 63 [A], 
289-97 (1929).—The Park Ave. Building, New York City, disregards fictitious values. 
Every substance depends for interest and effect upon its own virile and substantial prop- 
erties, revealing a discernment of expressive capabilities akin to that active during the 
inception of historic types. Brick, the principal structural material, though practically 
uniform in hue, sets the keynote of the tonal gamut, one tone being used in the plain 
main masses, another in triangular pilasters, etc. In place of separate silhouettes they 
are repeated, each treated with a color, magenta red, black, ochre, and green-blue, all 
mats except the black. The ochre formed the liaison between the brick and terra cotta 
groups. ‘The general harmony of glazes was determined by placing, experimentally, 
full size plaster models, sprayed in color, at distances of about 250 ft. Color is intro- 
duced in mosaics by use of some glass of very original design. The lighting fixtures 
embody new principles capable of varied development. E.B.H. 

Vertical lines in architecture. ANON, Arch. and Bidg., 61 [2], 41 (1929).—The 
exterior of the Bartholomew Building, New York City, is of red brick with a minimum 
of trimming, making a structure of severely plain appearance with emphasized vertical 
lines. Verticality is emphasized by the use of different shades of brick varying from 
light buff to deep red. The public hall has a floor of travertine with marble borders 
and mosaic inserts. The walls are panelled in marble. E.P.R. 

Test for roofing tiles. ANon. Brick Clay Rec., 74 [7], 484 (1929).—Following a 
series of physical tests upon roofing tiles of various kinds and makes, the California 
Institute of Clay Products propounded a set of recommendations to architects indicating 
what should be specified for roofing tile specifications. The recommendation reads as 
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follows: ‘The roofing tile shall not absorb more than 15% of the constant dry weight 
of the tile immediately after immersion in water for 48 hours. ‘The tiles shall be capable 
of sustaining without rupture or crack a load of at least 400 Ibs. carefully applied at the 
center point of the tile when supported on four points of bearing 6 in. each side of the 
centerpoint of the tile, making a 12-in. span. A test result shall consist of the average of 
5 tiles tested.’”’ A standard method for making these tests was developed. E.J.V. 
Standard valuation of the common square stoneware tiles. OTAKAR KALLAUNER. 
Sprechsaal, 61 [25], 485-90 (1928).—The results of an investigation on this subject are 
as follows: (1) as a rule the thicker (stronger) the tile (measuring 15 x 15 x 1.5 em.) 
the greater were their weights, uniformity of their upper surface and resistance to im- 
pact; (2) the less the absorption, the less, on the whole, the abrasion; (3) of different 
colored tiles the gray ones appear to be the most dense, strongest, abraded least and were 
most resistant to acids. These properties as obtained on the red and black tiles were 
just the reverse. R.A.H. 
Constant pressure gravity tank for spraying slips and glazes. R.F.Grapy. Ceram. 
Ind., 12 [4], 450-51 (1929).—In spraying two or more colored glazes simultaneously, 
the main source of trouble has been that of the changing ratio of each member of the 
combination, caused by the alternate emptying and filling of the gravity feed tanks used 
for holding the coating material. This change in heads of material on the glaze outlet 
caused a serious color variation, especially when the combination was made up of three 
contrasting colors. The waste of time and material and the serious color variations 
caused by the various heads, readily showed the necessity of more modern equipment. 
All of the known types of spraying equipment were studied with the idea that the open 
type gravity containers would be displaced with suitable modern equipment. After 
considerable thought, the idea was conceived of incorporating the principle of the sub- 
merged tube, as utilized in the Mariotte. An experimental tank was made and tested 
and proved to be so satisfactory that the entire plant was supplied with this type of 


equipment. F.P.H. 
BOOK 
Practical Requirements of Modern Buildings. EuGENg CLuTEe. The Pencil Points 
Press, New York. 240 pp., 200 illustrations. Price $6.00. E.P.R. 
White Wares 


Alabax porcelain lighting fixtures. ANon. Arch. and Bidg., 61 [3], 98 (1929). 
Lighting fixtures manufactured by Pass & Seymour, Inc., and marketed under the name 
of ‘‘alabax”’ are made of exceptionally high-grade porcelain which is exceedingly resistive 
to wear and may be cleaned readily. Of particular interest is the line of colors in which 
they are manufactured. E.P.R. 

Royal crown derby. RopertT NELSON AGAR. Crockery and Glass Jour., 107 
[3], 45 (1929).—The history of the Derby china industry. E.P.R. 

Packing in the whiteware industry. H. E. Huipscuinsky. Ber. deut. keram. 
Ges., 10 [1], 6-11 (1929).—Specifications covering the methods of packing of white 
ware required by the transportation agencies of Germany are described and criticized. 

F.P.H. 

Plant control in the whiteware industry. H. Unrucur. Ber. deut. keram. Ges., 
10 [1], 49-55 (1929).—Plant control methods used in the sanitary, wall tile, and general 
ware industries of Germany are described. The following tests were carried out on the 
various raw materials: (1) moisture content of clays, (2) rational analysis of clays, 
(3) sieve analysis of feldspar, (4) chemical analysis of feldspars expecially the Fe,Os, 
K:O and Na,O contents, (5) fired color of the feldspars, (6) firing behavior of glaze 
materials when mixed, (7) drying and firing shrinkage, (8) plasticity of clays and 
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kaolins according to method of Pfefferkorn, (9) casting behavior of the clays, (10) 
soluble salts in the clays, and (11) amount and character of organic substances in clays 
A number of methods were employed for slip control including rational analysis, sedi- 
mentation analysis, Py value of slip and various materials added to slips, dye-absorp- 
tion method, specific gravity of slip, and viscosity of slip. The finished products were 
usually subjected to the following tests: (1) impact strength, and (2) resistance to 
crazing according to method of Harkort, or variations of this method. F.P.H. 
Plant control in the manufacture of stoneware and floor tile. R. Rieke. Ber. 
deut. keram. Ges., 10 |1], 20-24 (1929).—A questionnaire was sent to various stoneware 
and floor tile manufacturers requesting information on the methods used in controlling 
the quality of their products. The following tests were carried out on the raw ma- 
terials (1) chemical analyses, (2) rational analyses, (3) sedimentation analyses, 
(4) strength in the dry state, (5) presence of soluble sulphates, (6) action of defloccu- 
lators on the clays, (7) casting quality of the clays, (8) softening behavior of the feld- 
spars, and (9) determination of the purity of coloring oxides used. ‘The fineness of the 
glaze materials and the consistency of the glaze slips are carefully controlled. The 
chemical analysis of the glazes consumes too much time for the average plant. Tem- 
perature and humidity control equipment is employed in the drying process. The 
firing process is controlled by means of cones and various temperature measuring de- 
vices. The testing of the finished product in the floor tile industry is mainly one of 
visual inspection and sorting according to size and colors. The physical properties of 
the stoneware are determined from time to time as a means of control. F.P.H. 
Plant control in the dutch tile oven industry. H. Harxort. Ber. deut. keram. 
Ges., 10 [1], 43-48 (1929).—The replies to the questionnaire sent to the manufacturers 
of dutch tile ovens concerning the methods used in plant control of the quality of their 
products are summarized by Harkort, a member of the Plant Control Committee of the 
German Ceramic Society. F.P.H. 
Plant control in general and fancy china industries. GERHARD KLITzKE. Ber. 
deut. keram. Ges., 10 [1], 55-63 (1929).—The raw kaolins are tested for water content, 
fired color, firing shrinkage, rational analysis, and plasticity. The sagger clays are 
tested for moisture content, fired color, shrinkage, sagging during firing, and quartz 
content. Chemical analyses are made on the nonplastics. The consistency of the glaze 
slip is carefully controlled. The finished products are tested for (1) transparency, 
(2) impact strength on edge and on bottom of the pieces, and (3) resistance to sudden 
temperature changes (quenching test). The test methods are described. F.P.H. 
Plant control in the electrical porcelain industry. Orro Krause. Ber. deut. 
keram. Ges., 10 [1], 64-68 (1929).—The chemical and mineralogical composition of all 
raw materials is carefully controlled. The effect of the variations in these compositions 
on the finished products must be known to accurately control the product. F.P.H. 
Champion Porcelain Co. doubles furnace capacity. ANon. Clay-Worker, 91 
[41, 8324 (1929).—Contracts have been signed for the immediate construction of a second 
Dressler tunnel kiln, representing an investment of $250,000 and doubling the present 
capacity of the plant. The old kiln, which has been in service for eight years, is con- 
sidered one of the finest installations ever made in regard to combustion control, every 
possible variation in behavior and operation being accurately recorded. This includes 


temperature recorders, delicate automatic draft correcting devices, gas analyses re- 
corders, etc. The second unit will include many improvements. In the commercial 
development of sillimanite a complete line of sillimanite chemical laboratory ware has 
been introduced. The qualities of sillimanite are discussed. B.J.V. 
Another Homer Laughlin China Co. plant. ANon. Clay-Worker, 91 [4], 325 
(1929).—A proposed five tunnel kiln plant, to be known as No. 8, at Newell, W. Va., 
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will cost $1,500,000, employ 800 more pottery workers, and increase the company’s 
capacity to the equivalent of 160 upright kilns. The new unit will include one large 
bisque, two glost, and two decorating kilns, all tunnel types. The output of the pro- 
posed plant will equal the combined production of Nos. 6 and 7. E.J.V. 

Glaze affects quality and breakage of porcelain insulators. H.HaNpREK. Keram. 
Rund., 35, 144-47 (1927).—The glaze has little effect on the electrical properties of glazed 
insulators. Insulator test pieces having a thickness of 2.3 mm. comprising a body 
thickness of 2.0 mm. and a glaze thickness of 0.3 mm. showed a break-down voltage of 
27.6 kv./mm. An unglazed body of the same thickness gave 31.1 kv./mm. and a piece 
of glaze of the same thickness, 19.0 kv./mm. For resistance to flash-over the nature of 
the surface of the glaze is of much more importance than the composition of the glaze. 
The nature of the glaze has much preater effect on the mechanical than on the electrical 
properties. The relative tensile strengths of glazed and unglazed insulators depend to 
a great extent upon the character of the surface layer. Transverse strength is related 
to tensile strength and these glazed insulators which have a higher tensile strength than 
unglazed will also show a higher transverse strength. Compressive strength is usually 
markedly higher on glazed than on unglazed insulators. The glaze is of great impor- 
tance in the resistance to change in temperature. The tensile strength and elasticity of 
the glaze and the relative coefficients of expansion of glaze and body are mainly respon- 
sible for the resistance to temperature changes. H.I. 

PATENTS 

Insulator. Kent A. HAaw.ey. U. S. 1,706,488, March 26, 1929. In combination 
with an insulator of the pin type having outer and inner skirt portions, a protective guard 
of metal including a bottom portion, an upstanding outer side wall and a central up- 
standing sleeve portion, the outer wall portion of the guard being detachably engaged 
with and lying against the inner periphery of the outer skirt portion of the insulator, the 
bottom portion defining a substantial closure for the bottom of the insulator, and the 
upstanding sleeve portion being located within the confines of the inner skirt portion in 
spaced relation thereto and to the pin. 

Insulator. Orro Dog.trer. U. S. 1,707,054, March 26, 1929. In an insulator, 
a body portion having flared bell shaped extensions formed thereon, the extensions ex- 
tending in opposite directions from each other, a projection formed in each of the bell 
shaped extensions, reinforcing member embedded in the body portion and having an 
eye extending into and embedded within each of the projections, and surrounding an 
eye formed in each of the projections and drip rings formed on each of the projections at 
a point substantially midway between the last named eyes and the body portion for the 
purpose specified. 

Low-loss insulator. Leon T. Wiuson. U. S. 1,708,038, April 9, 1929. An in- 
sulator having a flange extending outwardly therefrom, a groove in the flange for carrying 
a line conductor and a tie-wire, an interior bore within the insulator whereby it may 
be mounted upon a supporting pin, the groove being located well below the top of the 
supporting pin and the diameter of the groove being more than twice the diameter of 
the internal bore, and a groove extending upwardly into the flange from the underside 
thereof to a point well above the external groove and approximately as high as the in- 
terior bore so that an air-space will intervene between the external groove and the sup- 
porting pin. 

Insulator. GRANDON E. Eckert. U. S. 1,708,876, April 9, 1929. (1) A link for 
insulators, comprising a bearing loop area longitudinally channelled to facilitate its 
transverse deformation under load. (2) For use in a supporting fitting provided with 
seats, an insulator-engaging link of generally horseshoe shape, comprising a bar of metal 
having its ends offset toward each other to form shouldered heads adapted to freely 
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engage the seats of the supporting fittings, the outer surfaces of the heads being rounded 
and slabbed off, the surfaces merging substantially without break with the outside of 
the link to facilitate the threading of the link through a curved passage formed in the 
insulator. 

Pottery making. W. J. MiLuer. Brit. 304,311, March 13, 1929. Apparatus 
for manufacturing pottery comprises portable mold-carrying trays provided with bosses, 
for positioning molds thereon in definite spaced relation, means for positioning the trays 
adjacent apparatus for shaping the ware, mold-transfer members and mechanism in 
the form of cam-operated levers, for actuating the members in synchronism with the 
shaping mechanism to effect periodic removal and replacement of the molds in a sub- 
stantially horizontal plane relatively to the trays. Mechanism for feeding plastic ma- 
terial to the molds at desired times may also be provided. The mold trays are mounted 
in series on a conveyer chain passing over sprockets disposed in a drying chamber. 
The mold-transfer members are connected between rods disposed at each side of the 
machine, such rods being pivotally attached at their ends remote from the trays to levers. 
A movable frame carrying a shaping tool is adapted to be reciprocated vertically through 
the medium of a cam and lever. Plastic material is automatically fed to the molds. 
The containers for the plastic material are mounted on the frame, and cam and gear 
means operatively connected. The feeding of material is operated in timed relation to 
the reciprocation and rotation of the chucks. Instead of the several molds on a tray 
being operated on simultaneously, the shaping and feeding mechanism may be mounted 
as a unit which may be movable on rails, the mechanism being shifted along a tray so as 
to operate successively upon the molds carried thereby. Brit. 284,692 (see Ceram. Abs., 
7 [6], 383 (1928)) is referred to. 


Equipment and Apparatus 


Notes on dry-pan and wet-pan operation. J. M. GALLAHER. Jour. Amer. Ceram. 
Soc., 12 [5], 347-50 (1929).—The following points are discussed: (1) improvement in 
dry and wet pans with the introduction of high capacity heavy-duty units to replace 
several units and requiring less power and maintenance; (2) engineering cost data with 
respect to economical operating speeds, results of which were obtained from an actual 
installation calculated on an average power rate; (3) relation of rotation rate to ca- 
pacity, considering the effect of the speed of rotation on the efficiency of the emptying 
device; and (4) the optimum size for economical operations at various capacities, an 
answer to which cannot be given without a thorough study of the many factors involved, 
some of which are discussed in the article. 

A sandblast abrasion test for glazes. Epwarp ScHRAMM. Jour. Amer. Ceram. 
Soc., 12 [5], 356-59 (1929).—A method is described for determining the abrasive hard- 
ness of glazes by means of a sandblast apparatus. Consistent results are obtained and 
data are given showing the relative hardness of several types of glaze. 

Operating a pit drill with steam from the power shovel. ANon. Brick Clay Rec., 
74 [8], 550 (1929).—An interesting case of how the Paxton Brick Co., Paxtonville, Pa., 
increased the speed of drilling in its clay pit: by using an air drill, rigged up for opera- 
tion by steam, attached to the dipper of the steam shovel. By use of this combination 
the drilling time was cut from 10 to 14 hrs. down to 2 hrs. E.J.V. 

Relative merits of jaw and gyratory crushers. W. T. W. Muwer. Eng. Min. 
Jour., 124 [6], 208-209 (1927).—The merits of the gyratory crusher are its high capacity 
and low power consumption combined with bearings properly lubricated and kept 
reasonably free from dust, and, in some respects greater ease in feeding. Its disad- 
vantages lie in the excessive headroom required, in the relatively smaller feed size which 
it takes, and in the fact that the size of the finished product is not easily adjusted; 
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also, in some cases, the difficulty of renewing the wearing parts is a drawback to its use- 
fulness, and the bearings have to be maintained in good condition to avoid loss of output. 
The jaw crusher is not as efficient in regard to output and power consumption, but in 
the smaller sizes it will take larger material, although it is not so easy to maintain the 
regularity of the feed. The finished size of the crushed product can be varied with 
greater freedom and the stroke can be altered to meet any change in the working con- 
ditions. The wearing parts are more readily accessible, but the bearings are not so well 
protected or lubricated. Normal wear does not reduce output and the headroom re- 
quired is moderate. A.J.M. 
Reverse current classifier betters grinding results. ANon. Eng. Min. Jour., 
124 [6], 239-40 (1927).—There are two distinct units, the rotary and the superfine. 
The rotary alone is used where specifications are not rigid. The rotary and the super- 
fine are combined for a very fine product, or where the material to be ground is difficult 
to handle. The fan is located on the same center line as the mill, but beyond the classi- 
fier, and no material passes through it. Air is blown into the mill through the discharge 
end. The current turns in the mill, carrying back with it the finished material together 
with a small amount of oversize. If the rotary alone is used, the oversize settles out 
here and is blown back into the mill for regrinding, while the finished product is carried 
up a pipe to the product collector. If both rotary and superfine are used, the first 
separation takes place in the rotary and a second separation occurs in the superfine, the 
finished product going from there to the collector, and the oversize back to the mill. 
In this system the air currents can be reversed at any point. A sketch shows the ap- 


plication of this apparatus to the cement industry. A.J.M. 
Portable crushing plants. W.7T.W. Mm.er. Eng. Min. Jour., 124 [9], 333-36 
(1927). AJ.M. 
Development of primary breakers. W. T. W. Miruer. Eng. Min. Jour., 124 
[11], 410-12 (1927). A.J.M. 
Single-roll crushers. W. T. W. Mituer. Eng. Min. Jour., 124 [13], 490-92 
(1927). AJ.M. 
Design and application of swing-hammer crushers. I. W.T.W. Mitter. Eng. 
Min. Jour., 124 [23], 888-92 (1927). II. Jbid., 124 [24], 930-33 (1927) A.J.M. 
Selecting grinding media. H. Harpince. Eng. Min. Jour., 124 [18], 695-98 
(1927).—H. presents a detailed discussion of the subject. A.J.M 


Continuous vacuum filter. ANoN. Eng. Min. Jour., 124 [12], 480 (1927).—The 
new filter, made by the Dorr Co., is of the drum type with the filter medium on the inside. 
The material to be filtered is inside the drum and is thus kept agitated without the use 
of a filter tank. A.J.M. 

Removing cement clinker rings. ANoNn. Eng. Min. Jour., 124 [13], 497 (1927). 
Clinker rings often form in revolving cement kilns and greatly lessen the cross-sectional 
area at certain points. A new gun, mounted on a special frame and shooting a lead 
slug which weighs 3 oz., has been found very suitable for removing the clinker rings. 
The gun has a 30-in. barrel, 8-gage, with solid breech block. Special ammunition is 
used. The method of operation is to mount the gun upon the front of the kiln and to 
shoot slots or keyways out of the ring. Then the kiln is started and a few revolu- 
tions generally cause the remaining portion of the clinker ring to fall. Illustrated. 


A.J.M. 
Modern clay-washing methods. A. ANABLE. Eng. Min. Jour., 124 [14], 566 
(1929); for abstract see Ceram. Abs., 7 [11], 774 (1928). A.J.M. 


Comparing efficiencies of centrifugal pumps. G. H. Grsson. Eng. Min. Jour., 
124 [21], 813 (1927).—Sizes of suction and discharge nozzles, and piping arrangement, 
must be considered. A.J.M. 
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Crushing plant flow sheets and system of descriptive symbols. C. W. TAnpy. 


Eng. Min. Jour., 124 [22], 847-50 (1927). A.J.M. 
Flexible coupling for high operating speeds. ANON. Jron Age, 119 [3], 221 (1927). 
A.J.M. 
Indicator of gallons of oil in tanks. ANon. Jron Age, 119 [10], 720 (1927). 
A.J.M. 
Carbon arc machine makes welds under water. ANON. Jron Age, 119 [15], 1077 
(1927). A.J.M. 
De-rusting piping. F. N. SpeLuer, E. L. CHAPPELL, AND R. P. Russe. Jron 
Age, 120 {1}, 31 (1927).—Rust is removed from pipe systems by an acid solvent. The 


rust solvent used is a strong, hot solution of HCl (prepared by mixing commercial 
acid with hot water) to which an inhibitor is added to protect the steel pipe. 
A.J.M. 
Antifriction belt conveyer idler. ANON. Jron Age, 120 [3], 147 (1927). A.J.M. 
Equipment for welding with atomic hydrogen. ANon. Jron Age, 120 [6], 343 


(1927). A.J.M. 
Cadmium plating resists rust. C. H. Humpnurigs. J/ron Age, 120 [7], 401 (1927). 
A.J.M. 


Control apparatus for plater. C. Kocour. Abrasive Ind., 10 [4], 33-34 (1929).— 
The degree of acidity of a nickel solution is important for good results. An old method 
of determining this factor was litmus paper but this did not suffice. As titration did 
not measure the fu or degree of acidity there was need for some type of instrument 
that would accomplish this. The physical apparatus for determining the pu was far 
too technical for the ordinary individual to operate and too costly to install. As a 
result two H-ion comparators of py testers were developed. By the use of these inex- 
pensive instruments a plater could quickly and economically determine the py of his 
nickel solutions and if in error promptly correct them. The Bureau of Standards has 
worked out data giving the best operating px for nickel solutions. The py of acid zinc 
solutions can be tested in the same manner. The acidity of the acid copper plating 
solution is so high that it is impractical to try to control this solution by means of its 
pu. An instrument, therefore, has been developed which not only determines the acid 
present but also the metal in solution, both determinations being rapid and to the ac- 
curacy necessary. Cyanide solutions must still be controlled by chemical analysis as 
no instruments have been developed for their easy control. The metallic nickel in 
plating solutions has formerly been controlled by the periodic analysis of the solution 
either by the electrolytic or titration methods. The former method was long and re- 
quired an appreciable investment in apparatus. As a result the nickel comparator was 
developed. ‘This instrument takes advantage of the fact that the green color of nickel 
solution is directly proportional to the nickel present. By comparing a portion of the 
solution of standard solutions of nonchanging intensity the amount of nickel can thus 
be very rapidly determined. E.P.R. 

Electrical unwatering of Portland cement slurries. Leo G. Haun. Cement, Mill, 
and Quarry, 33 [4!, 28-34 (1928).—In laying out a plant with view to unwatering the 
slurry before firing, considerable additional economy can be affected both in invest- 
ment and in operation. Such items as the use of shorter kilns for burning the dried 
slurry, and the reduced requirement in coal preparation equipment, for instance, should 
more than counter-balance the investment in an unwatering plant. There is much 
direct experimental evidence in support of the behavior of mineral gels. Freshly pre- 
pared suspensions of ground quartz or corundum are readily unwatered to 12% or even 
10% water content. Gels of silica or alumina, on the other hand, made by rapid precipi- 
tation from solutions of their salts, will hold from 60° % to several hundred per cent of 
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their dry weight in adsorbed water against the electric current. Such gels usually have 
a spongy or cellular structure and behave like sponges. Any ordinary earth may be 
made to take up and retain in adsorption almost any desired amount of water by the 
addition of a suitable organic or inorganic gel. This is done in the ceramic industry to 
make clays more plastic. Practice in commercial operation in purifying clays gives 
about 1'/, minute exposure to the electric current, obtaining a blanket of clay from 
1/, in. to 3/g in. thick. It is well known that a longer exposure to the current, with a 
resultant thicker deposit of material on the anode gives a greater density of product. 
The reason for this is that the process works in both directions, that is, not only does the 
solid matter travel to the anode, but the water at the same time must travel away from 
it, setting up a counter current action. The solid matter, however, forms a sort of capil- 
lary diaphragm which opposes great resistance to the flow of water and materially 
slows down its removal from the region of the anode. That part of the deposit next to 
the anode loses its free water first and is drier than the outer layers of the deposit. The 
longer the treatment, the thicker and drier this dry layer becomes. The density of the 
product as a whole is merely the average of the densities of the diflerent parts of the 
deposit. A longer exposure to the electric current therefore results in increasing the 
average density or dryness by increasing the proportion of the deposit which has reached 
its ultimate dryness. Where a high degree of dryness is desired it is also necessary to 
lay out the machine and adjust its speed so that ample provision is made for draining 
off the loosely adherent water on the surface of the deposit as it comes out of the sus- 
pension. The belt type of machine is more favorable for this purpose than the drum 
type as such provision can readily be made without disproportionately increasing the 
size of the whole machine. There are three ways in which power is consumed in elec- 
trophoresis: (1) in decomposition of the water; (2) in overcoming the electrical re- 
sistance of the suspension; (3) in moving the solids through the liquid, that is, in over- 
coming the frictional resistance between the suspended material and the water. The 
current used in overcoming the electrical resistance of the suspension is always a very 
small percentage of the total. In this, kaolin slips are apparently slightly more favor- 
able than slurries; but this difference amounts to not more than 1 or 2% of the whole 
consumption. E.P.R. 
Advances in machinery design. P. R. Perkins. Cement, Miil, and Quarry, 34 
[3], 64-65 (1929).—A new rotary drier unit has been developed and a number of com- 
plete units installed. Complete control of temperature is assured and advantages of 
direct heat is had without burning or scorching the material. Both direct heat types 
using products of combustion, and indirect heat types using air only for drying are now 
available. Both types are fitted with automatic temperature controls which reduce 
consumption of fuel to a minimum. E.P.R. 
Drying unfired ceramic articles. W. PuKaLi. Sprechsaal, 61 [22], 430-32; [23], 
450-53 (1928).—Among the conclusions which P. obtained from an investigation on 
drying are the following: (1) the drying of clay and clay bodies with ordinary tem- 
peratures is essentially carried on from the surface with nonuniform drying of the inner 
layers; (2) under these circumstances considerable strains are introduced in the articles; 
(3) these strains are measurable and were found in both lean and fatty clays; (4) they 
are independent of the strength of the ware and as a rule reach their maximum before 
the ware is completely air-dried. R.A.H. 
Vibrating screen. ANON. Brit. Limemaster, Oct. 1928; Rock Prod., 32 (6), 95 
(1929).—An English screen that is said to be exceptionally efficient in separating the 
finer sizes is described. It is called the ‘‘Vicona’’ separator, and is shown in section. 
The screening portion consists of two or more conical screens on a frame that is vibrated 
by acam. In one form only two screens are used, but in another form there are three 
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screens to produce one more size. The frame is hung on two points and rests on a cam 
for the third of a three point suspension. The cam is made so that it gives both a vertical 
and a horizontal motion and this combination is said to be very effective in cleaning 


the screen and keeping it from blinding. F.P.H. 
Developments in temperature indicating, recording, and control instruments during 
1928. D.L. Matutas. Instruments, 2, 23-25 (1929). (C.A.) 
BOOKS 


Operational Circuit Analysis. VANNEVAR BusH. 392 + x pp. John Wiley & 
Sons, Inc., New York, 1929. Price $4.50.—Covers circuits of electricity, thermics, 
mechanics, hydraulics, etc. A brief survey of Fourier amalysis is included. 

H.H.S. 

Vibration Problems in Engineering. S. TimosHeENKo. D. Van Nostrand Co., 
New York. 348 pp., price $4.50.—The fundamentals of the theory of vibration are 
developed and their application to the solution of technical problems is illustrated. 
The demands of industry, the use of large high-speed machines and devices have brought 
this aspect of mechanical engineering design to the front. Engineers are taking a new 
interest in these studies because of their direct application and T. has made a splendid 
and helpful contribution to engineering through this thoroughly and carefully prepared 
development of the whole subject. The Westinghouse Electric and Manufacturing Co. 
placed at the disposal of T. facilities for the study of actual cases of vibration so that a 
splendid balance between theory and practical probiems has been maintained. Re- 


viewed in Can. Chem. Met., 13 [3], 48 (1929). E.J.V. 
PATENTS 


Vibrating screen. Myron A. KENDALL. U. S. 1,705,619, March 19, 1929. In 
combination, a screen frame, a screen element secured across the frame, a support, 
means for angularly adjustably mounting the frame on the support, a motor fixedly 
mounted on the support, and an unbalanced weight secured to the shaft of the motor 
for vibrating the frame. 

Cement kiln and feeder control. Rosert W. Ryper. U. S. 1,706,592, March 26, 
1929. In combination with a revolvable kiln and a material feeder therefor, a variable 
speed electric motor arranged to drive the kiln and a second variable speed electric 
motor arranged to drive the feeder, electrical circuits including a separate controller 
box for each motor, the controller boxes being equipped with fixed contact parts and 
movable contact parts and mechanical means connecting the moving contact parts 
of the controller boxes to effect simultaneous operation of the same. 

Device for spraying paints, lacquers, or other liquids. Austin H. Downs. U. S. 
1,706,875, March 26, 1929. A paint spraying device including a nozzle member having 
an air passage and a cylindrical bore communicating with the air passage, the nozzle 
member having a slot in its tip or outlet portion communicating with the cylindrical 
bore, the slot being less in width than the diameter of the bore whereby shoulders are 
provided at the junction of the bore and slot to form means for abruptly changing the 
direction of the air before it enters the slot and means to discharge a stream of material 
rearwardly of and spaced from the shoulders whereby to cause the air to intercept and 
flow across the stream of material at points within the nozzle member. 

Rotary-kiln feed. Ro.ianp E. MrinoGcug. U. S. 1,707,191, March 26, 1929. The 
combination of a rotary kiln, an annular chamber surrounding the kiln, means for 
conducting material into the chamber comprising a material collecting pipe rigidly 
carried by the kiln and adapted to rotate with the kiln, the pipe having a discharge 
mouth opening into the kiln, the pipe being located within the annular chamber, a 
valve located within the pipe, and means for opening the valve only at the time when 
the discharge mouth is adjacent its lowest position. 
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Shaking and screening apparatus. Mirron O. Creperguist. U. S. 1,707,251, 
April 2, 1929. A shaking and screen apparatus including a plurality of oscillatory 
frames, each including oscillatory end members and a pair of cross bars extending 
between and connecting the end members at opposite sides of the axes of oscillation 
thereof, and grating bars having hooked depending extensions removably embracing 
the cross bars for support therefrom, some of the grating bars being connected with 
cross bars arranged at one side of the axes of oscillation of the frames and the remaining 
grating bars being connected with the other cross bars. 

Drying rack. Rosert V. Procror. U. S. 1,708,588, April 9, 1929. A drying 
rack for ceramic articles comprising a hollow girder, a pair of spaced legs rigidly and 
permanently secured to the girder and upstanding therefrom to form an open top frame, 
and pallet holding means on the legs. 

Sealing metal to glass. SimMENS-REINIGER-VEIFA GEs. FUR MEDIZINISCHE TECH- 
NIK. Brit. 303,348, Feb. 27, 1929. In sealed joints between metal and glass, the metal 
part at least at the point of sealing is an alloy of nickel and chromium, which contains 
preferably from 60 to 90% of nickel. The joint may comprise plates, tubes, or other 
parts sealed into, upon, or around glass, e.g., in the manufacture of vacuum tubes. 


Kilns, Furnaces, Fuels, and Combustion 


Use of pulverized coal as a fuel for periodic kilns. D. J. Watson. Jour. Amer. 
Ceram. Soc., 12 [5], 336-41 (1929).—A research problem on the control of the tempera- 
ture, using pulverized coal as a fuel for intermittent kilns. Operation and design of a 
fire box with a hot-spot combustion chamber for the ignition of the fuel during the 
water-smoking period, and first part of the oxidation period are described. 

Stability and progress of the public utility fuel service. E.L. Gates. Jour. Amer. 
Ceram. Soc., 12 [5], 342-46 (1929).—Because ceramic products require accurate control 
in all heating operations, natural gas has acquired a high rating as a fuel, but because of 
difficulties encountered such as exhaustion of supply, distant markets, etc., producer 
gas is more popular. City gas is available in all urban localities and therefore broadens 
the selection of location for any industry. The question of price of the city gas as 
compared with natural gas is dealt with and it is pointed out that the increase in recovery 
of by-products and efficiency of manufacture together with a steady decline of price of 
the utility fuel service since 1923 tends to lessen the difference in price between city and 
natural gas. Examples are cited where city gas is used for enamel smelting and brick 
firing successfully. 

Coal. Anon. Brick Clay Rec., 74 [7], 471-72(1929).—Coal, despite competition 
from oil, is still the most important fuel in the manufacture of clay products. A study 
of the cost of coal for firing the various types of ware gave the following results: 


Per cent of total 


Type of ware cost of manufacture Coal used 
Drain tile 29 450 Ibs. per ton 
Common brick 28 965 Ibs. per M 
Paving brick 24 2520 Ibs. per M 
Face brick 22 1320 Ibs. per M 
Hollow tile 20 450 Ibs. per ton 
Sewer pipe 18 1100 Ibs. per ton 
Refractories 1675 lbs. per M 


General requirements for coal for firing clay ware are: (1) low sulphur content when 
used to fire ware in which color is important; (2) nonclinkering if used on grates; 
(3) hard, refractory clinker if used in déad bottom furnaces; (4) powdered or fine if 
used in continuous kilns; (5) long flame; and (6) high heat value. A recent study of 
the coal used in 150 typical clay plants shows the following kinds of coal being used: 
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Per cent 
Mine run 60 
3/, lump 20 
Egg 14 
Nut 6 
Methods of cleaning coal, and sizing it are discussed. E.J.V. 


Powdered coal firing clay products. W.C. HECKEROTH AND R.S. JuLsrup. Brick 
Clay Rec., 74 [8], 531-383 (1929).—The Standard Clay Products Co., of Slidell, La., 
decided, due to the uncertain future price of oil they were then using, to experiment with 
pulverized coal to fire their kilns. A series of tests, using the ‘‘Warrior’’ direct fired 
system of pulverized coal to fire the ware, was conducted. This investigation had for 
its purpose the study of: (1) the proper setting of the ware to effect correct distribution 
of the gases in order to obtain uniform firing of the product; (2) the effect of ash upon 
the quality of the ware; and (3) the economical possibilities of pulverized coal in com- 
petition with fuel oil as kiln fuel. The equipment used in making four different firings 
during these tests, together with the firing location and setting of the ware for each firing 
are described in detail. Petroleum coke, used in one of the firings, is an ideal fuel for 
firing in pulverized form. Its advantageous features are pointed out. Data obtained 
in these experiments showed the requirements per M brick to be 571.2 lbs. of oil of 18,750 
B.t.u. per pound compared with 845 Ibs. of coal of 12,122 B.t.u. per Ib. The cost was 
$2.14 for oil and $1.65 for coal, per M. brick. E.J.V. 

Properties of coal in pulverized form. F.S. Smnnatr. Chem. and Ind., 48, 268-69 
(1929).—When coal is pulverized very finely, each particle may possess properties differ- 
ing materially from the coal generally. This is due to the fact that coal seams are 
heterogeneous. Thus layers may differ from oné another in yielding ash varying 200 
to 400°C in melting point. Seams ground under uniform conditions do not pulverize 
in a uniform manner. The manner in which particles of coal burn affects combustion, 
since the particles of a coking coal may be converted into cenospheres before complete 
combustion takes place, and these may be carried into the atmosphere a considerable 
distance owing to their low specific gravity. H.H.S. 

Pulverized coal application. E.H. TENNEY. Blast Fur. Steel Plant, 17 [3], 439-44 
(1929).—In order to indicate the progress made with pulverized coal the operating rec- 
ords of a series of five different pulverized-fuel-firing arrangements and furnace designs 
have been assembled in such form as to show what value lies in each for this particular 
plant. ‘These comparative values depend upon (1) grade and price of coal used, (2) 
plant load factor, and (3) rate for fixed charges. With these conditions the design best 
adapted shows a saving of $0.40 per ton coal in operating cost, and a saving of $2.44 in 
fixed charges. This result has been obtained by (1) reduction in coal-preparation 
costs, including the elimination of drying and transport equipment, (2) general improve- 
ment in boiler economy by development of the firing method best adapted to the fuel, 
(3) reduction in furnace maintenance by the use of water walls, (4) elimination of hard 
slag in furnace by horizontal firing, and (5) increase in ratings by the use of water walls, 
turbulent firing, and draft equipment. The last development has proved to be the 
most important in the matter of cost, and hds been made possible by the experience 
with the other four developments. F.P.H. 

Powdered coal and gas cleaning. ANoNn. Jron Age, 119 [20], 1443 (1927). 

A.J.M. 

Smoke eradication. Grorce A. Bote. Brick Clay Rec., 74 [7], 463-65 (1929).— 
Any kiln with a reasonable draft can be fired on high fire without producing smoke that 
will be considered a nuisance in any city. The problem is only one of following ordinary 
good firing practices and regulating the dampers and the doors in order to admit the 
requisite amount of air as needed and where needed. The use of a low volatile coal will 
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make the task easier but is not absolutely essential. The requisites for perfect combus- 
tion are: (1) sufficient air to furnish the required amount of oxygen to complete the 
combustion; (2) an intimate mixing of the combustible and the air turbulence; (3) 
the mixture of air and combustibles must be brought together at a temperature above 
the ignition temperature of the combustible. The action of air in the fuel bed is dis- 
cussed. Three general methods of firing coal are: (1) Covering the entire fuel bed 
with green coal is called the ‘ordinary method.”’ (2) Covering half of the bed with 
green coal at alternate stokings is called the “alternate method.’’ A modification 
of the alternate method in the case of ceramic kilns is to fire the furnaces alter- 
nately. (3) Shoving back or to one side, the incandescent bed and stoking the green 
coal on the clean grate bars, is called the “coking method.’’ These methods of firing 
are discussed separately. The use of low volatile fuel is also taken up. E.J.V. 
Alabama coals. ANON. Cement, Mill, and Quarry, 34 [4], 29 (1929).—In a general 
investigation for the improvement of coal-washing practice in Ala., a specific gravity 
study of the coals has been made by the Department of Commerce, in codperation with 
the School of Mines of the Univ. of Ala. In recent years, the production of coal in Ala. 
has been at the rate of approximately 20,000,000 T. annually. Although exact figures 
are not available as to the tonnage being handled by the coal-washing plants, it is prob- 
able that at least 60% of the coal production is shipped out from the washing plants as 
washed coal. About 30% of the coal produced in 1926 was used in the manufacture of 
coke. Metallurgical coke should contain a minimum amount of ash and sulphur and 
it was found in Ala. that, as a general rule, Ala. coals were too high in ash to produce a 
satisfactory coke, unless they were washed before coking. Analyses of Ala. coals, it 
was found, show a considerable variation in percentage of ash, but a rather limited 
variation in percentages of moisture. About 85°% of the samples of coal studied during 
this investigation ranged between 2 and 15% ash content. The moisture content of 
the samples was rarely higher than 4.5°% or lower than 2%. The specific gravity de- 
terminations which were made indicate that samples which contain from 2 to 15° ash 
have specific gravities which vary approximately from 1.26 to 1.37. Ordinarily, the 
specific gravity values increase quite uniformly as the percentages of ash increase. A 
few samples were studied whose ash coritents were 20% or higher. Their specific 
gravities were found to be about 1.42 or higher. A sample, the analysis of which showed 
51.5% ash, was found to have specific gravity of 1.80. E.P.R. 
U-tube manometer. ANON. Cement, Mill, and Quarry, 34 [4], 68 (1929).—One 
of the simplest forms of instruments for measuring pressure, vacuum and flow of gases 
and liquids, draft pressures, etc., is the ordinary U-tube manometer. Essentially it 
consists of a suitable length of glass tube bent in the form of a U, the ends being con- 
nected to the two points between which is the difference of pressure, etc., required to 
be measured. The total difference between the levels of the liquid in the two arms shows 
the difference in pressure conditions between the two points to be tested, and a suitable 


scale set beneath the tube permits direct readings being taken. E.P.R 
Clay firing. W. Mireur. Refract. Jour., 4 [42], 184 (1929); for abstract see 
Ceram, Abs., 7 [11], 788 (1928). E.P.R. 


Low temperature carbonization plant. ANon. Blast Fur. Steel Plant, 17 (4), 
576-78 (1929).—The new plant of the International Coal Carbonization Co. near New 
Brunswick, N. J., is unique in the whole history of coal-processing. In a single opera- 
tion it transforms cheap bituminous slack coal into a smokeless domestic fuel superior 
to anthracite, and at the same time recovers gas, tar, and light oil (motor fuel) in their 
most valuable forms. Methods and processes are given. With an annual carbonizing 
capacity of 250,000 T., this plant is the largest low-temperature carbonization enter- 
prise in the world. F.P.H. 
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Industrial use of fuel oil, ANon. Jron Age, 119 [6], 446 (1927). A.J.M. 
Oil, gas, and electric furnaces. F. W. MANKER. Iron Age, 120 [12], 789 (1927). 
AJ.M. 


Fuels: past, present, and prospective. S. W. Parr. Jron Age, 120 [16], 1077 
(1927).—Fuels used for the past century are discussed. Gaseous fuels are favored as 


being ideal. A.J.M. 
Relative industrial furnace economies. C. L. IpsEN AND A. N. Ors. Jron Age, 
120 [15], 1005 (1927). A.J.M. 


Fuel briquets. ANoNn. Jron Age, 119 [15], 1082 (1927).—Production of briquets 
of fuel in 1926 was 995,332 net tons, valued at $8,533,179. This compares with 
839,370 T. in 1925 at a value of $7,128,404. Production has been growing ever since 
the first statistical survey, in 1907, showed a total of 66,524 T. A.J.M. 

Electric furnace for the firing of ceramic ware. Maurizio Koracu. Corriere 
ceram., 9, 495-97 (1928).—K. emphasizes the value of electric furnaces in the ceramic 
industry. He gives a detailed description of an electric furnace built by the firm Scei 
(Novara). (C.A.) 

Theoretical considerations in electric tunnel kiln design. J. KELLEHER. Trans. 
Amer. Electrochem. Soc., 55, preprint, 5 pp. (1929).—The variables in electric tunnel 
kiln design, and the order in which they are determined are: (1) time-temperature 
curve for the material; (2) most economical cross-section; (3) velocity; (4) length; 
(5) rate of energy absorption (in each section); (6) furnace temperature (in each sec- 


tion); (7) losses (in each section); and (8) heat input (in each section). A general 
set of curves is given, but neither details nor an example of the calculations is included. 
(C.A.) 


Electric furnaces in the ceramic industries. S. R. Hinp. World Power, 10, 59S 
(1928).—The present status of the application of electric heat to ceramic practice is 
reviewed. The characteristics of ceramic heat treatments are described with the aid 
of heating curves. In a firing enamel a normal coal-fired muffle requires 19 hrs. to give 
satisfactory results. With electric furnace better results can be obtained in half the 
time. Features favorable to the electric kiln are: (1) purity of furnace atmosphere; 
(2) good temperature control; (3) elimination of muffles; (4) economy of capital due 
to use of small unit furnaces and rapid output of ware; (5) constant load factor in con- 
tinuous electric tunnel-type kiln; (6) high availability of energy compared with fuels; 
(7) minimum labor charges. In the tunnel kiln of Campbell and Moore, used for 
decorated ware, Ni-Cr heating elements are used. ‘The hottest zone is near the middle 
of the tunnel, which is kept full of trucks of ware at all times. The maintenance cost 
ratio, per kiln dozen of ware, in electric vs. coal is '/2 d. to 11/2 d. The overall cost 
showed a saving in favor of electric heating. "The Morgan electric kilns are designed 
with special graphite ceramic resistors for lengths up to 60 ft. The Harper kiln is 68 ft. 
long equipped with 30 kw. looped wire in the 24 ft. preheating zone and 60 kw. Acheson 
graphite plate in the hot zone. Details of tests on this furnace are awaited. (CA) 

PATENTS 

Tunnel kiln. Witi1am LEE HANtey, Jr. U. S. 1,705,475, March 19, 1929. A 
tunnel kiln comprising among its members a firing zone, provided with heating means 
discharging their products of combustion into the firing zone, a preheating zone ex- 
tending longitudinally from one end of the firing zone, a cooling zone extending longi- 
tudinally from the other end of the firing zone, goods conveying means extending 
through all of the zones, means for withdrawing the products of combustion from the 
firing zone without permitting appreciable longitudinal flow thereof and means for 
conducting them outside of the kiln into the preheating zone for preheating, water- 
smoking, and oxidizing the unfired products therein. 
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Tunnel kiln. Witt1aAM LEE HaN.ey, Jr. U. S. 1,705,477, March 19, 1929. A 
single tunnel kiln, comprising among its members a centrally located firing zone, pro- 
vided with a series of furnaces discharging their products of combustion into the firing 
zone, means for withdrawing the products of combustion directly from the firing zone 
without permitting appreciable longitudinal flow, a preheating zone extending longi- 
tudinally from one end of the firing zone, a cooling zone extending longitudinally from 
the other end of the firing zone, a single line of goods conveying means extending through 
all of the zones, means for supplying air from the outside of the kiln to the cooling zone 
for heating it from the hot fired products therein, and means for withdrawing the 
heated air from the cooling zone and discharging it into the preheating zone for pre 
heating, oxidizing and water-smoking the unfired products therein. 

Continuous ceramic furnace. JosEpH A. Depoucn. U. S. 1,708,083, April 9, 
1929. In combination, a ceramic furnace having a horizontal heating chamber, con- 
tinuous integral parallel conveyer elements passing through the chamber, and means 
in the chamber for supporting and propelling the conveyer elements. 

Continuous ceramic furnace. JosEpH A. Drepoucn. U. S. 1,708,124, April 9, 
1929. In combination, a ceramic furnace having a heating chamber, and parallel con- 
veyer elements, having a flat cross-section, the long axis of the section being vertical, 
movable through the heating chamber at substantially the same speed for carrying ob- 
jects to be fired. 

Tunnel kilns. H. M. Ropertson. Brit. 305,025, March 27, 1929. In a tunnel 
kiln, having along each side of the firing zone a combustion chamber in communication 
with a series of fire boxes burning solid or pulverized fuel, each combustion chamber is 
extended downwardly to form a settling-space from which the dust, etc., deposited from 
the gases may be removed through ports. The latter are disposed at each end of a 
space and communicate with re-entrant bays which provide space for the manipulation 
of the steam, air, or the like, pressure or suction apparatus used for removing the col- 
lected dust. The combustion chambers are provided with perforated walls for the pas- 
sage of the hot gases into the kiln and are covered at their upper ends by slabs having 
spaced vertical baffles. The tunnel itself is formed with outer and inner walls separated 
by a layer of heat-insulating material, which latter is covered at the top by a block 
abutting against the pediments supporting the arch; the entire upper surface of the 
kiln between the outer walls is covered with heat-insulating material 


Geology 


An investigation of twenty-one Saskatchewan ball clays. W. G. WORCESTER. 
Jour. Amer. Ceram. Soc., 12 [5], 360-76 (1929).—Twenty-one Saskatchewan ball clays 
have been investigated; the study covers in a general way their chemical, raw, and 
fired properties. The information presented will no doubt prove of immediate interest 
to the ball clay trade and especially to the Saskatchewan shippers and exporters. In 
general the more outstanding properties of the clays studied are raw strength, fired color, 
craze resistance, and rate of vitrification. Their raw strength is remarkably high, 
greater than that of any similar clay on the market at the present time. One clay 
developed the exceptional raw strength, though diluted with 50°; potters’ flint, of over 
1000 Ibs. per square in., a second one 938 lIbs., while the average of the eleven highest is 
812.8 Ibs.; clays of such high strength should prove of interst to the trade where it is 
desirable to reduce losses in the raw and bisque state. A number of the clays tested are 
outstanding as ball clays in that they fire white or nearly so up to and including cone 
12, the purity of whiteness being equal to that of white firing china clays. The porosity 
and fired volume shrinkage of the Saskatchewan clays correspond more nearly to those 
of the English ball clays than do the Tenn.-Ky. clays as studied by Sortwell. 
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Barite and barium products in 1927. R.M. Sanrmyers. Bur. Mines, Mineral 
Resources of the U.S., Part II, pp. 247-56 (1928).—The barite industry in the U.S. 
apparently prospered during 1927, as sales of almost all of the products showed an 
advance over the previous year. The quantity of crude barite sold or used by producers 
during 1927 was the largest ever recorded, exceeding that of 1926 by 16,390 T. or 7%. 
The average value of sales in 1927, however, was the lowest since the war. During the 
year 1,670,878 short tons of material was sold at $6.57 per T. The publication de- 
scribes consumption by uses and stocks on hand as of Dec., 1927. The total imports of 
barite during 1927 was 70,274 short tons valued at $253,284. Tables are given on world 
production, and barium products, 7.e., refined ground barite and lithopone. A list of 
producers is appended. R.A.H. 


Mineralogy of the potash fields of New Mexico and Texas. WALDEMAR T. SCHALLER 
AND EDWARD P. HENDERSON. Min. and Met., 10 [268], 197-98 (1929).—The material 
available for mineralogic study consisted of drill cores, 2 to 3 in. thick, supplemented 
by small well cuttings. Such study has added no essential new information regarding 
the minerals, though the refractive indices, used for determinative purposes, have been 
determined more accurately than before, permitting the development of a scheme for 
the rapid identification of these minerals. The essential points brought out by the 
investigation are two: (1) that certain mineral associations evidently point the way 
to an understanding of the geologic history and (2) that a definite sequence of mineral 
formation has taken place so that the original minerals formed have been in part re- 
acted on producing new compounds and associations. A typical and repeated associa- 
tion is clay at the bottom followed by anhydrite or polyhalite, above which is a 
mixture of polyhalite and halite. Above this is nearly pure halite. Such associa- 
tions as clay and magnesite, anhydrite and magnesite, and anhydrite magnesite and 
polyhalite, halite, and polyhalite, halite and sylvite, are very common. Much of 
the anhydrite and polyhalite is banded due to layers of magnesite and to a lesser 
degree to clay. The halite and the sylvinite (mixture of halite and sylvite) is not 
banded. F.P.H. 

Potash from New Jersey greensand. J. R. THOENEN. Bur. Mines, Rept. of 
Invest., Serial No. 2910, 53 pp. (Feb., 1929); Cement, Mill, and Quarry, 34 [3], 68 (1929).— 
The purpose of this preliminary study was to investigate existing literature and previous 
investigations to ascertain the extent and availability of the deposits, the extent of com- 
mercial success so far attained in potash extraction, the most promising known methods 
and by-products obtained from them, probable markets and possibility of competition 
with foreign potash, and by a study of these data to determine whether further chemical 
engineering analysis and laboratory investigation were warranted. The N. J. green- 
sand marl beds outcrop over a long and comparatively narrow area extending entirely 
across the state from Perth Amboy and Sandy Hook on the Atlantic coast to Salem on 
the Delaware River. In spite of the fact that vast tonnages of glauconitic marls are 
available for easy mining there is at present no large scale successful process in operation 
for the extraction of potash therefrom. The present study indicates that foreign potash 
fertilizer products can be distributed at seaboard and in interior points at lower freight 
rates than similar products from N.J., and also that further laboratory studies of ex- 
traction processes are required. R.A.H. 

Valuable clay in Arkansas. ANON. Clay-Worker, 91 [4], 324 (1929).—The dis- 
covery of kaolin and other valuable clays southwest of Jonesboro, Ark., Craighead 
County, along the Cotton Belt R. R., has recently attracted considerable interest in 
Arkansas. Chinaware can be produced from this clay. In the section around Benton, 
Ark., and a few other towns in the state, splendid pottery clays are found and pottery 
products are manufactured. Geological maps show that the entire peak of Crowley’s 
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Ridge is underlaid with clay that varies in grade from good ironware material to finest 
kaolin. E.J.V. 
Clay deposit. ANon. Brick Clay Rec., 74 [8], 552-54 (1929).—A grade of clay 
found near Pleasant Hill, Ill., in Calhoun County, is said to be good for the manufacture 
of ceramic products. It is light color when fired, shows a fusion at 3218°F, and ex- 
cellent results have been obtained in its behavior in drying and firing. Recent drilling 
has revealed a vein of high-grade clay 7 to 9 ft. thick over an area of more than 20 acres. 
E.J.V. 
Nature and uses of fluorspar. ANON. Cement, Mill, and Quarry, 33 [4], 26 
(1928).—Fluorspar, or fluorite, is a nonmetallic crystalline mineral occurring in glassy, 
transparent isometric crystals, largely cubic, or in cleavable masses. Less commonly 
it has a granular or fibrous structure, and occasionally it is banded. Fluorspar has a 
specific gravity of 3.2, is brittle, has a hardness of 4, and can easily be scratched with a 
knife. Fluorspar is a mineral of many colors, ranging from clear, colorless, or slightly 
bluish, and glasslike, through various striking hues, of which purple and green are most 
common; much of it is white and opaque. Chemically it consists of calcium and fluo- 
rine in the proportion of 51.1 to 48.9. Fluorspar has many uses, but its most important 
use is in the manufacture of steel by the basic open-hearth process. It is also used in 
the manufacture of alloy steel and ferro-alloys by the electric furnace process, and in 
some foundry and other metallurgical operations. Fluorspar is used in considerable 
quantities in the glass industry, chiefly for the manufacture of opaque and colored glass; 
as an ingredient in enamels for various purposes; and in the manufacture of cement, 
in which it is said that the addition of fluorspar to the raw materials permits the lowering 
of the fusing point, resulting in economy in fuel, as well as an economy in power, because 
the clinker obtained is fragile and therefore more easily ground. Fluorspar is the basic 
material used in the manufacture of hydrofluoric acid. It is also said to be used to 
facilitate the fusion and contact of ingredients in the manufacture of calcium carbide 
and cyanamide. A very small quantity of clear fluorspar is used for optical purposes; 
fluorspar is useful in correcting the color and spherical aberration errors in Jenses, es- 


pecially for microscopes and small telescopes. E.P.R. 
Feldspar deposits in South Dakota. ANon. Eng. Min. Jour,, 124 [16], 626 (1927). 
A.J.M. 


Feldspar in Ontario. ANoN. Can. Chem. Met., 13 [3], 21 (1929).—During 1928, 
eight producers shipped 18,864 T. valued at $79,253 compared with 17,119 T. worth 
$154,533 in 1927. The major part of Ontario’s feldspar is exported in the crude state to 
the U.S. for use mainly in the pottery trade. This material is generally ground so that 
91% will pass a 330-mesh screen. A market which offers future expansion in the con- 
sumption of feldspar is in the manufacture of certain cheaper grades of glass. Feldspar 
for this purpose is ground to 40-mesh, and is usually sold on the basis of combined alkali 
and alumina content. E.J.V. 

Preparation and uses of feldspar. ANon. Cement, Mill, and Quarry, 33 [4], 59 
(1928).—The uses of feldspar are manifold. Its principal use is as a flux in the pottery, 
glass, and enameling industries, including tiles, porcelains, and so-called marbles 
that find their use in hotels and other places where a vitrified surface is desired for 
sanitary reasons. It is also used as an abrasive in scouring soap, and as a binder in 
the manufacture of abrasive wheels. Efforts to use feldspar as a source of supply 
of potash on a commercial scale continue, but claims of success remain unestablished. 


E.P.R. 
Feldspar and graphite in Quebec. R.C. Rowse. Eng. Min. Jour., 124 [23], 893-95 
(1927). A.J.M. 


Uses of graphite in the industries. ANon. Cement, Mill, and Quarry, 33 [4], 61 


= 
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(1928).—Natural graphite is used chiefly in the manufacture of foundry facings, pig- 
ments and paints, crucibles, etc. E.P.R. 
Asbestos and the Arizona industry. C. Triscuxa. Eng. Min. Jour., 124 [9], 
337-40 (1927).—T. discusses in detail the mineralogy, geoiogy, and mining of asbestos. 
A.J.M. 
Geological features of Washington magnesite deposits. S. S. Smcrus. Eng. 
Min. Jour., 124 [22], 853 (1927).—The magnesite deposits of Stevens County, Wash., 
are probably the largest source of magnesite in N. America. They are on the east side 
of the Huckleberry Mts., about 60 mi. north of Spokane. The deposits were first worked 
for magnesite in 1916. The variety in Wash. is of a coarse crystalline texture and occurs 
as massive bedded deposits of dolomite. It is light gray in color, although some is 
reddish brown. In the more crystalline rocks it has generally been found that the 
coarser the texture is, the higher the lime. There are no general rules for recognizing 
the different grades by sight. The ore is about 94% pure magnesium carbonate. The 
following classification for the different grades has been suggested. 


Limits 

Grade SiOz (%) CaO (%) 
High grade Under 1 Under 1 
Good ore 1 to3 1 to 2 
Fair lime Under 2 1 to3 
Fair silica 1 to 4 Under 2 
Poor silica Over 4 
Poor lime Over 3 


Rough estimates place the total reserve at from 5 to 7 million tons. The magnesite 
deposits of Wash. as well as those of Austria and Quebec have been ascribed to the class 
occurring as a replacement of limestone and dolomite. In this class the magnesite occurs 
as a replacement of limestone or dolomite through the agency of magnesia-bearing 
solutions of magmatic origin. The Wash. deposits, however, have many distinctly 
sedimentary features. S. supports the theory that the magnesite was deposited directly 
and contemporaneously as magnesium carbonate. A.J.M. 
Nonmetallic activity in North Carolina. H. J. Bryan. Pit and Quarry, 17 [13], 
81 (1929).—1928 mining and quarrying conditions, particularly kaolin, feldspar, mica, 
and flint productions are discussed. One of the chief developments in the kaolin in- 
dustry was the introduction of a new process of washing. Clays produced by, this 
method are said to be superior to those by other methods. A new process for the re- 
covery of scrap mica has also been evolved. In the past two years, the grinding capacity 
of feldspar mills has been increased from 180 to 410 T. daily. Production of feldspar 
for 1928 in N.C. is estimated at 70% of that of the entire country. N.C. has been the 
chief mica producing state for years. Foreign competition now threatens this leadership. 
Quartz and flint production has been steadily increasing and could be still further de- 
veloped if more whiteware plants would locate there. R.G.E. 
Georgia’s mineral resources. ANON. Cement, Mill, and Quarry, 34 [4], 36 (1929). 
State Geologist McCallie of Ga. records the development of mineral resources as com- 
piled by the State Geological Survey with the codperation of the U. S. Geological Survey 
and the Bureau of Mines. ‘The total output of the year amounted to $18,568,055, a 
decrease of $584,848 as compared to 1926. E.P-.R. 
Illinois mineral deposits. ANon. Cement, Mill, and Quarry, 34 [4], 59 (1929).— 
More than 900 deposits classed as mineral are worked in Ill. and the output is more 
than $1,000,000 for each working day. Among the leading minerals produced are coal, 
petroleum, clays, building stone, lead, zinc, fluorspar, tripoli, fullers’ earth, sand, and 
cement. E.P.R. 
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Canadian clay-belt survey. W.M. Topsey. Cuan. Eng., 56, 395-96 (1929).—The 
work of the Canadian Geodetic Survey for the year includes the geodetic control of the 
northern part of Ontario, starting from the end of their triangulation near Iroquois 
Falls and wending westward to Cochrane. The country is very flat, and constitutes 
the clay belt. The members of the Survey are also investigating isostasy at 100 stations 
across Canada. H.H.S. 

Antimony industry in New Brunswick. A. D. TayLor. Can. Machinery, 40 
\(7], 74 (1929).—The Lake George Mines, Ltd., of which T. is president, are installing 
a plant for Sb in New Brunswick. It will be in operation in Aug. H.H.S. 

Chilean nitrate output. ANon. Chem. and Ind., 48, 272 (1929).—The output in 
1928 was 3,163,000 metric tons, which is 100,000, more than the record output brought 
about in 1917 by war demands. World stocks at the end of 1928 were estimated at 
2,133,200 metric tons. H.H.S. 

Imitation gem-stones determination. F. A. BANNisTER. Chem. News, 138, 
175 (1929).—Paper delivered to the Mineralogical Society of London in March. 

H.H.S. 

Wind-blown dust. Kipson. Morning Post, March 14, 1929.—K., who is Dominion 
Meteorologist of New Zealand, states that many tons of soil from Central Australia 
were precipitated by rain on the southern parts of New Zealand after a journey of 2000 
mi., mostly over water. The concentration in the atmosphere was so great that the 
rain was described as sand-rain. Similar occurrences have been recorded from the 
Atlantic to the west of the Sahara. H.H.S. 

Thomas Chrowder Chamberlin obituary. Bamey Wats. Sci. Monthly, 28, 
89-91 (1929).—An appreciation of the author of the planetesimal hypothesis of the 
earth’s origin. H.H.S. 

Geologic exploration in Central Asia. C. P. Berkey. Sci. Monthly, 28, 193-216 
(1929).—The Central Asiatic expeditions (to the Desert of Gobi and other places) have 
made two notable contributions to geology. The first is the classification of formations 
and the mapping of rock units; the second, the interpretation of the accumulating mass 
of data in terms of processes and origin. H.H.S. 

Kaolin production of North Carolina. J. L. Sruckrey. Ceram. Age, 12 [8], 85-89 
(1928).—S. gives a brief review of the occurrence, distribution and mining of kaolins in 
N.C. ‘True kaolins are considered to be white, residual clays which are refractory, 
low in plasticity, white and open firing. The term is not properly applied to the so- 
called plastic kaolins which are sedimentary. Most kaolins contain considerable im- 
purities, especially quartz and often mica. ‘Their fineness determines the ease of wash- 
ing. Kaolin deposits are rather widely distributed in eastern U.S. N.C. is the chief 
producer of true kaolin in the U.S. The 1926 production was 20,719 T., valued at 
$331,487. The deposits were formed from (1) pegmatite dikes, (2) granites, (3) schis- 
tose rocks. Most of the mountain district deposits were formed in pegmatite masses. 
N.C. falls into three natural divisions: the coastal plain, piedmont plateau, and Appa- 
lachian Mountain area. The last named area contains the important commercial de 
posits which are found in Mitchell and Yancey Counties. Three companies are operat 
ing 8 or 9 mines and producing about 20,000 T. of finished kaolin annually. Prospecting 
must be thorough. Mining is done entirely by the open cut method. From the flume, 
the crude kaolin passes through beaters and sand troughs and is then screened, filter 
pressed, and dried. Recent improvements include classifiers, and mechanical units that 
replace the sand troughs. The prepared kaolins are used for china, semiporcelain, 
porcelain, mosaic tile, and spark plugs. Several tons of ‘ground mica’ daily are se- 


cured as by-products. Reserves of kaolin appear to be more than 650,000 T. 
A.E.R.W. 
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Dispersion of minerals. A. N. WINCHELL. Amer. Mineral., 14 [4], 125 (1929). 
The new methods of studying powdered minerals lead naturally, not only to a knowledge 
of their indices of refraction in ordinary light, but also and simultaneously to a knowledge 
of the variation in their indices with variation in the wave-length (or color) of light; 
i.e., the new methods lead to a knowledge of the dispersion of minerals. The dispersion 
of a mineral is as definite a physical property as its refringence or birefringence and may 
be used to identify it. At present, data regarding the dispersion of minerals are re- 
markably few and in some cases not very accurate. All available data on dispersion 
(of reasonable accuracy) are assembled in the tables given. In order to make these 
data useful for determinative purposes, the minerals are classified first in groups of in- 
creasing dispersion, and then arranged in each group in the order of increasing refrin- 
gence. The dispersion given is always the difference between the index in light of 4861 A 
wave-length (= the Frauenhofer line F or the 8 line of hydrogen) and the index in light 
of 6563 A wave-length (= the Frauenhofer line C or the a@ line of hydrogen). In the 
tables this dispersion is meant by the expression F-C. In anisotropic crystals the dis- 
persion of the substance is, in general, not the same for light vibrating in directions which 
are crystallographically unlike. ‘Therefore, the dispersion for Ny, is not the same as for 
N>,, and the dispersion for Nm is not equal to that for N, or to that for N». These 
differences, however, are usually small, and the only dispersion given in the table is 
that for N of isotropic substances, N. of uniaxial substances and N,, of biaxial substances 
(with rare exceptions, in cases where data are not available for Nm). F.P.H. 


BOOKS 

Soil Mineralogy. FRepericK A. Burt. Illustrated. D. Van Nostrand Co., 
New York, 1927. Reviewed in Amer. Mineral., 14 [4], 163 (1929).—This is an ele- 
mentary text for students of soils. The introductory chapters deal with the physical 
properties of minerals, the elements of soil minerals, and general principles covering the 
weathering of minerals. The major portion of the text is devoted to a description of 66 
minerals which occur in soils. Short tables are included to illustrate the relative weath- 
ering resistance and volume changes of minerals during alteration, and for the deter- 
mination of minerals. F.P.H. 

Microscopic Characters of Minerals and Rocks. H. Rosensuscu. Vol. 1, 2nd 
half, 5th. ed. enlarged and revised by O. MuccEe. Pp. xvi + 814, illustrated. E. 
Schweizerbart, Stuttgart. Reviewed in Amer. Mineral., 14 [4], 161 (1929).—This work 
is a very complete account of the microscopic characters of the rock-forming minerals. 
Minerals are described in the order of decreasing symmetry of the crystal systems to 
which they belong, while the order within each crystal system follows Groth’s chemical 
classification. M. has revised the fourth edition and also added greatly to the value of 
the work by more complete descriptions of the modes of occurrence of minerals and 
some discussions of their physico-chemical relations. Bibliographies follow each de- 
scriptive unit. F.P.H. 

Tin: Salient Facts and Opinions. J. A. L. GALLARD AND M. SruarrT. Mining 
Publications, London, 1929. Price 2s 6d.—Covers the subject from geology and mining 
to costs and statistics. ; H.H.S. 

PATENT 

Locating geological formations. JOHN CLARENCE KarcHEerR. U. §&.. 1,706,066, 
March 19, 1929. In a system for locating subsurface formations, a source of radio 
frequency waves, means for producing mechanical impulses through the air and through 
the ground, means for causing the simultaneous transmission of the radio frequency 
waves and the mechanical impulses, means for receiving and recording the radio fre- 
quency waves at a point distant from that of transmission, means for receiving the 
mechanical impulses at the same point, and means for separately recording the time 


4 
4 
a 


| 


1929 CHEMISTRY AND PHYSICS 447 


of arrival of the mechanical impulses through the air and the direct and diffracted 
impulses resulting from the mechanical impulse through the ground. 


Chemistry and Physics 


Rate of drying of a plastic porcelain mass due to reduced pressure and heat. Louis 
Navias. Jour. Amer. Ceram. Soc., 12 (5), 305-18 (1929).—Experiments in drying plas- 
tic porcelain masses are performed using reduced pressures of 0.7, 5, 15, and 35 cm., 
with surrounding temperatures of 23, 50, and 65°C. Plotting the logarithm of the 
loss of weight against the logarithm of time, straight-line relationships are found to exist 
for the drying rate. With the lowest pressure a single slope is found, whereas with the 
three higher pressures, there are two slopes to each curve. The lowering of the tem- 
perature of the whole mass with lowering in pressure is shown. Effect of shape of 
specimen and humidity of air on rate of drying is discussed. 

Prediction of service value from laboratory test data. A. E. R. WestTmMAN. Jour. 
Amer. Ceram. Soc., 12 [5], 319-29 (1929).—Accurate prediction of service value is a pre- 
requisite to the devising of methods of control, development, and specifications based 
on laboratory test data. The precision conditions which must be met before such pre- 
diction is possible are given in the paper and the difficulties usually encountered in trying 
to meet these conditions in ceramic work are shown by examples chosen from the field 
of refractories. 

Plasticity of clay. W. Mreur, H. IMMKE AND J. Kratzert. Sprechsaal, 61 [17], 
319-21 (1928).—Two views held at present as to the cause of plasticity of clay are (1 
it is due to chemical reactions which occur between the clay and certain impurities and 
(2) it is a physical reaction which is the cause of that condition. The authors discuss 
a theory which they have developed based on the second assumption R.A.H 

Plasticity of clays. Gustav KEpPELER. Keram. Rund., 35, 157-58 (1927) 
Colloidal properties of clays are discussed. Clays depend not only upon fineness of 
grain for their plasticity, since quartz ground to the same fineness is much less plastic, 
but also upon the shape and nature of the grains. The platy character of the crystals 


probably has a marked effect on the plasticity. H.! 
Plasticity of lime. KENNETH W. Ray AND FRANK C. Matuers. Rock Prod., 
32 [6], 60-62 (1929).—It is shown that most putties contain particles having positive 


electrical charges and, therefore, those particles are attracted by any outside negative 
electrical charge. The amount of this attraction or cataphoresis is greatest for plastic 
putties and least for nonplastic putties. The theory is developed that plastic hydrates 
owe their plastic properties to their power of forming charged particles upon soaking 
or slaking. It is shown from the theory of Donnan that the charged particles hold 
around them a film of solution, which so lubricates the particles as to make the putty 


plastic or easy to spread with a trowel F.P.H 
Determination of crystallographic constants in the triclinic system. A. L. PARSONS 
Amer. Mineral., 14 [4], 154 (1929).—A modification of the calculations offers many 


advantages in relating all the constants directly to two circle measurements. The 
purpose of this paper is to demonstrate a simple method of calculating the angular and 
linear constants of a triclinic crystal from measurements on the two circle goniometer 


F.P.H. 
Progress in crystallography. W. L. Bracc, R. W. JAmgs, J. D. BERNAL, AND 
A. J. BrapLéy. Ann. Rept. Chem. Soc., 25, 275-302 (1929).—Progress in the study of 


crystal structure is described under the headings inorganic, organic, and alloys. Silli 
manite, mullite, the feldspars, and other silicates are discussed, and Machatschki's classi 
fication of silicates into ortho-, meta-, and feldspar types, is given. The task of crystal 
physics is to link up the known properties of real crystals with their structures as de- 
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termined from X-ray measurements. The quantitative agreement between calculated 
and observed values is at present poor, owing to the fact that the theorist deals with an 
ideally regular crystal lattice which does not as a rule occur in nature even in single 
crystals. Crystal growth is a subject cognate with crystal perfection. H.H.S. 
Apparatus for rapid sedimentation analysis. C. J. VAN NIEUWENBURG AND W. 
Scuoutens. Ber. deut. keram. Ges., 10 [1], 2-6 (1929). See Ceram. Abs., 7 [10], 703 
(1928). F.P.H 
Barium oxide and blast-furnace slags. C. E. Woop anp T. L. Josepu. Blast 
Fur. Steel Plant, 17 [4], 548-54 (1929).—The experimental data obtained indicate that: 
(1) The addition of sufficient quantities of barium hydrate to slag of normal composi- 
tion to introduce up to 5% BaO into the slag does not markedly increase the desulphur- 
izing action of the slag. Such an addition of BaO produces a small increase in the 
molar basicity of the slag and in its desulphurizing action. (2) A replacement of SiO, 
by BaO increases the molar basicity of slag and therefore its desulphurizing action 
A replacement of equal percentages of CaO by BaO decreases the molar basicity of the 
slag and its desulphurizing action. F.P.H. 
Chemical and petrographic composition of slag. ANON. Pit and Quarry, 17 [13], 
72 (1929).—The National Slag Assn., Cleveland, Ohio, has published several sympo- 
siums on the characteristics and uses of blast-furnace slags. No. 11 discusses the com- 
ponents of blast-furnace slag and gives tables taken from reliable sources to make public 
many analyses of the product. The symposium contains 20 tables of analyses which 
give the conclusions of the different authorities. The quality of slag produced at any 
one works, where the same description of iron is being manufactured from one uniform 
type, varies within very narrow limits. In American blast-furnace slags the principal 
components are silica, alumina, lime, and magnesia, with small quantities of manganese, 
iron, and sulphur, none of which occur in the free state but in combination with other 
elements. The average analysis of 269 samples shows the following values in per cent: 
SiO», 36.25; AlO;, 13.04; MnO, 0.79; FeO, 0.91; CaO, 40.60; MgO, 6.37; and sulphur 
compounds, 1.53. R.G.E. 
Analytical balance for high temperatures. Takayuki Somiya. Jour. Soc. Chem 
Ind., Japan, 32 [3], 75-76B (1929).—The kinds of balance used to study the physical 
and chemical changes at high temperatures, e.g., volume change of metals, alloys, etc., 
specific gravity of metals, alloys, and salts in fused states, decomposition and combina- 
tion of the compounds, are as follows: (1) the Westphal balance, (2) ordinary chemical 
balance, (3) thermobalance, and (4) micro- and semimicrobalance. The sensitivities 
of these balances are not good enough to be used for accurate measurements, therefore, 
the author studied the making of a new and simple balance by which one is able to weigh 
continuously and accurately to 0.1 mg., keeping the pointer of the balance always on the 
zero mark, even when the body is heated to high temperatures and its weight changes 
with the time. A figure shows the balance set up in connection with an electric furnace 
and its manipulation is explained. As an example the author took pure calcite in the 
crucible on the balance and traced its decomposition by means of the balance. The 
loss in weight between 200 and 800 to 900°C is shown in the table, almost coinciding 
with the amount of carbon dioxide calculated from the formula weight. 


CaCO; (Kahibaum 


Sample Calcite (g.) Calcite (g.) for analysis) {g.) 
0.3039 0.3028 0.3079 
COz (exp.) 0.1336 0.1331 0.1355 
CO, (caled.) 0.1336 0.1831 0.1854 
K.J.V. 


Chemical action of lime upon siliceous material and trass. Tonind. 
Ztg., 52 [74], 1498-99 (1928); Rock Prod., 32 [6], 94-95 (1929).—M. analyzes the com- 
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position of Si material and also of trass; discusses the incompleteness of determining the 
soda-soluble acid and suggests in its place the determination of the quantity of baryte 
fixed by the Si material; describes the physical and chemical action of lime upon Si 
material and the determination of increases in temperature when mixing lime with Si 
material; discusses the solubility of Si material and trass in hydrochloric acid solutions; 
and the influence of carbonic acid as well as solubility in soda solution and caustic 
potash solution. F.P.H. 
Progress in general and physical chemistry. Haro.p Hunter. Ann. Rept 
Chem. Soc., 25, 11-86 (1929).—Topics selected as having been brought into prominence 
during the past year are infra-red spectroscopy, rotatory dispersion, the law of mass 
action, cohesion of solids (under which glass is considered as a fourth state of matter, 
since it has the heat capacity of a solid but random arrangement of its units like a liquid), 
oxide films on metals, and electrode potentials. H.H.S. 
Progress in inorganic chemistry. H. V. A. Briscog AND P. L. ROBINSON. Ann. 
Rept. Chem. Soc., 25, 36-66 (1929).—Subjects of special interest are: (1) halides, HgHe 
or HgHez having been synthesized, (2) the chemical evidence that Cs and Ti are not 
“‘simple’’ elements, but mixtures of isotopes, (3) the evidence that the heavier isotope 
of K is responsible for its radio-activity, (4) the reactions of Be (Gl) and its salts in liquid 
NHs;, (5) a full investigation of calcium nitrides, which depend for their color on their 
temperature of formation, (6) a new classification of the rare earths by J. F. Spencer 
from solubility data and magnetic ionic moments, (7) silicic acid and the silicates, 
the mono- and di-silicate anions only being present in solutions, (8) Ge compounds, 
including GeF, which rapidly etches glass but not quartz below 700°, (9) NFs, a re- 
markably stable gas, (10) compounds of S and of Se, (11) the chemical properties of 


rhenium. H.H.S 
Progress in analytical chemistry. B.A. Euiis AND J. J. Fox. Ann. Rept. Chem 
Soc., 25, 198-221 (1929).—Definite advances in analytical practice are recorded. Micro 


chemical tests for various elements, particularly Ga, In, Rb, are now attaining impor- 
tance. The separation of Ta and Nb (Cb) is effected by the tannic acid method, and Be 
(Gl) may be separated from Al and Fe by 8-hydroxyquinoline in acetic acid solution 
Many papers dealing with potentiometric methods have appeared, and the ease of using 
the method in practice has been demonstrated. Ceric sulphate in acid solutions is a 
useful agent in potentiometric work, as in the determination of V in steel and of nitrites 
and peroxides among other substances. Tungsten has been found useful as a “refer 
ence’’ electrode. Qualitative and quantitative advances in inorganic, organic, and 
physical chemistry are outlined. Of ceramic interest are the determination of ferrous 
iron in silicate rocks, the reddish violet color of Mg salts with an alcoholic solution of 
diphenylearbazide, color reactions of Co, Ni, Zn, Al, etc., the estimation of Cd by pyri 
dine and thiocyanate, and the microchemical determination of phosphoric acid as 
strychnine phosphomolybdate. H.H.S. 
Physics in industry as a career. R.W.Kinc. Sci. Monthly, 28, 225-31 (1929). 
K. emphasizes the difference between the physicist in industry and physics in in 
dustry, and urges their coédperation. Several leading industries have recognized their 
indebtedness to pure science by large contributions to the National Academy fund 
H.H.S. 
Action of silica and alumina on sodium sulphate. GERMAINE MARCHAL. Compl 
rend., 188, 258-60 (1929).—In order to determine the effect of the presence of silica or 
alumina on the temperature of dissociation of Na,SO, these oxides were mixed with 
NaeSO, and heated in an electric furnace. ‘The weight losses at L300°C for 3 hours for 
different mixtures were as follows: (1) NaSO, + SiO», 16.94%); (2) 2NasO, + AkLOs,, 
22.34%; (3) NasSQy + AlOs, 18.21%; (4) NazSQ, alone, 4.23%. H.I. 
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Action of silica, alumina, and kaolin on barium sulphate. GERMAINE MARCHAL. 
Compt. rend., 188, 399-41 (1929).—Mixtures of barium sulphate with SiQ., Al,O;, or 
kaolin were heated at 1200 and 1300°C in a rapid current of nitrogen, in order to en- 
train the acid gases evolved. Although BaSQ, is not decomposed at 1300°C the SiOz, 
Al,O;, and kaolin have an important activating action on the decomposition at this tem- 
perature and at 1200 in the case of SiO,. All these reactions are rapid at the beginning 
but become finally very slow. These reactions may have practical importance in that 
BaSO, may be used instead of BaCO; in the glass and sugar industries. H.I. 

Reactions between colloidal silica and lime. PrieRRE JOLIBOIS AND Louis CHASSE- 
VENT. Compt. rend., 188, 452-54 (1929).—Solutions of CaO and colloidal solutions of 
SiO, of known concentrations were mixed and stored. After definite intervals of time 
the solutions were analyzed for SiO. and CaO and the precipitates were weighed. From 
the experiments it is concluded that (1) SiO, is coagulated by the CaO, (2) CaO is fixed 
by the SiO, giving a hydrated calcium silicate (probably a monocalcium silicate), (3 
CaO is adsorbed by the precipitate, this adsorption continuing for several months in 
solutions rich in CaO. H.I. 

Solubility of Mg(OH), at high temperatures. A. TRAVERS AND NOUVEL. Compt. 
rend., 188, 499-501 (1929).—The solubility of Mg(OH),» at high temperatures is impor- 
tant because of its presence in boiler feed waters, especially when waters are purified 
with Na,CO; bearing in solution MgCO; which hydrolyzes at 180 to 200°C giving 
Mg(OH). and H:CO;. Because of the vigorous attack of magnesia on glass, experiments 
were carried out in copper flasks at high temperatures and in paraffined glass flasks at 
ordinary temperatures (18°C). Titrations were made (1) by the electrometric method 
(hydrogen electrode) and (2) by direct titration-with phenol red, the atmosphere being 
carefully freed of CO.. At 18° the solubilities of Mg(OH); were 2.45, 1.72, 1.85, 1.75 
10~* mols/liter. At higher temperatures the solubilities (x 10~* mols/liter) were at 
35°, 1.69; at 45°, 1.5; at 70-75°, 1.18; at 100°, 0.72; at 110°, 0.74; at 142°, 0.44; 
at 150°, 0.87; at 158°, 0.31; at 178°, 0; at 200°,0. The presence of Na2,SO, increases 
the solubility considerably. H.I. 

Colloidal solutions of alumina and chromic oxide and their desiccation. PauL 
BARY AND José V. Rusio. Compt rend., 188, 625-26 (1929).—The solution of Al.O; 
used was prepared by dialysis of an aqueous solution of aluminum acetate. The solution 
was dried in a porcelain container in an oven at 60°C. Microscopic observations were 
made of the resulting product and it is concluded that the deposited oxide is not com- 
posed of a homogeneous mass but of two different substances, the one solid, more or 
less opaque, with a tendency to be arranged in lines parallel to the level of the liquid and 
the other composed of a homogeneous gel. H.I. 

Reduction of fused silicates by oxides of carbon. B. Bocitcn. Compt. rend., 
188, 633-35 (1929).—The oxide of Cu is fused with the silicate by mixing the oxide with 
sodium silicate, the fusion being carried out in the presence of compressed air. The 
glass thus obtained is fused in silica tubes and a gas, CO, or mixtures of CO, with CO, is 
bubbled through the fused material. In an oxidizing atmosphere and in the presence 
of CO, alone, the blue silicate of Cu is stable but 2.5% of CO with the CO, causes the 
blue silicate to become green, with 9% CO it becomes white, with 11.5% an opaque 
brick red, and with 21.5% a transparent blood red. Above 26% CO no silicate is stable 
and there is a nearly complete reduction of the Cu. B. explains these phenomena by 
assuming the existence of a,certain number of sub-oxides of Cu, with degrees of oxidation 
below that of Cu.O which are unknown in the free state. .1. 

Conditions of formation and the constitution of clay-humus complex in soils. A 
DEMOLON AND G. BARBIER. Compt rend., 188, 654-56 (1929).—The authors conclude 

from experiments which are described that colloidal clay is a factor in the fixation of 
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humic colloids in soils. The cations absorbed by the clay, particularly Ca, affect the 
formation of the clay-humus complex, since humus material precipitates in much lower 
concentrations of Ca in the presence of clay than in its absence. H.I. 
Resistance to fracture (breaking strength) of unfired ceramic bodies. Orro 
BartscH. Keram. Rund., 35, 121-24 (1927).—Bodies of different types show the 
following average breaking strengths (in kg./cm.*); stoneware bodies, 7 to 8; porcelain 
bodies, 4 to 5; saggers, 5 to 7. Cast bodies generally show somewhat higher values. 
Hand-made glass pot bodies average from 10 to 19 kg./cm.* while cast bodies average 
about 40% higher. The breaking strength is of theoretical importance because it is onc 
of the few constants measurable in the unfired state which are suitable as a basis of 
classification of clays. The method of drying has a great effect on the strength. The 
method giving the highest values is (1) drying for 7 days in air, (2) drying to constant 
weight at 70°C, and finally (3) drying at 110°. Heating above 110 gives low values. 
Since individual values generally show considerable deviation from the mean only an 
average of a large number of determinations can be used with safety. The usual sta- 
tionary lever apparatus for measuring cross-breaking strengths is described. Aging of 
the clay has considerable effect, the cross-breaking strength generally reaching a maxi- 
mum value after 10 to 30 days’ aging. The breaking strengths of clays appear to show 
some parallelism with their plasticities but there appears to be no close relation between 
breaking strengths.and (1) content of fine clay as measured by elutriation, (2) ignition 
loss, (3) porosity, (4) drying shrinkage, (5) water content at normal consistency. 
There appears to be some relation between breaking strengths and water vapor adsorp- 
tion. Addition of nonplastic material generally causes a decrease in breaking strength 
although the curve of content of nonplastics vs. breaking strength is very irregular, often 


showing in the cases of certain clays, maxima and minima. H.I. 
Chemical analysis of silicates. JoseF RopirscHEK. Sprechsaal, 61 [13], 233-35; 
[14], 257-60 (1928); for abstract see Ceram. Abs. 7, |8], 576 (1928). R.A.H 


Protective effect and ultra-filtration of silicic acid hydrosol. WALTER KRONSBEIN. 
Sprechsaal, 61 [15], 279-81; [16], 296-99 (1928).—The results obtained in an investiga- 
tion determining the protective effect of three different hydrosols of silicic acid and the 
use of a colorimetric method confirmed the results obtained by ultrafiltration. 

R.A.H. 

Iron oxide in the firing losses of ceramic bodies. FRIEDRICK DETTMER. Sprechsaal, 
61 [17], 318-19 (1928).—Iron oxide is not stable above 1300°C, it converts to ferroso- 
ferric oxide with separation of oxygen. Since most ceramic bodies contain iron oxide 
and are sintered at this temperature a swelling will result (air pockets). Oxygen com- 
pounds of iron are reducible to the lower (ous) form by means of excess gases, making it 
possible through reduction at the proper time to avoid gas pockets in the pottery. Car- 
bon does not color ceramic bodies yellow, but will sometimes lead to small blisters. 
Sulphur has an active coloring power especially for glasses and glazes; bisque ware, on 
the contrary, is only slightly affected, with the exception of certain susceptible por- 
celain bodies. R.A.H. 

Determining MgO quickly. S.G. Lasky. Eng. Min. Jour., 124 [21], 814 (1927). 
Dissolve 1 g. of sample in dilute HCl. Without filtering off any insoluble material, 
make strongly ammoniacal and add two or three drops of (NH4)2S or its equivalent to 
precipitate any metallic sulphides. Heat to boiling and add enough (NH,)2C.O, to 
bring down all calcium. Filter, evaporate the filtrate to dryness and ignite ia a muffle 
for about 15 min. Weigh the residue as MgO. ‘This method is especially applicable 
to dolomitic limestones A.J.M 

Anorthoclase in caucasites. D.S. BeLyaANkin. Bull. acad. sci. Russ., pp. 1115-23 
(1927).—B. classifies the anorthoclases with orthoclases and distinguishes the 4 series: 
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K and Na anorthoclases, either with low or medium values of 2V or with high values of 
2V. It is suggested also that the anorthoclases with low or medium 2V be termed K 
sanidine (or simply sanidine) and Na sanidine, respectively. K sanidine occurs widely 
in igneous rocks, principally in intruded materials and mostly in those of recent age. 
(C.A.) 
Decomposition of silicates by strontium salts in metals. J. Kavina. Chem. 
Listy, 22, 267-70 (1928).—SrCl. or a mixture with NH,Cl is used for fusion with silicates 
in the determination of alkali metals in the latter. This fusion mixture corrodes Pt 
vessels; Ni crucibles cannot be used. Precipitation of Sr as carbonate from aqueous 
extracts of the fused mass is not as complete in the presence of alkali chlorides as in their 
absence, 0.1 mg. of Sr being, however, readily precipitable from 3 cc. of a solution con- 
taining 0.2 g. of alkali chlorides, SrCl, used alone does not yield satisfactory results. 


(C.A.) 
Fine structure of the feldspars. E.Scurepoup. Fortschr. Mineral. Kryst. Petrog., 
12, 78-82 (1927).—The monoclinic feldspars are basal-face-centered, the edges of the 


unit cell being parallel with the crystallographic axes a, 6, and c. Values of ao, bo, and 
Co, respectively, are as follows: adularia, 8.61, 13.07, 7.26; sanidine, 8.42, 12.92, 7.14; 
microcline, 8.44, 13.00, 7.21; hyalophane, 8.50, 12.92, 7.12; albite, 8.23, 13.00, 7.25; 
oligoclase, 8.16, 12.90, 7.13; labradorite, 8.23, 12.91, 7.16; anorthite, 8.185, 12.895, 


7.09 A. U. The space-group for the monoclinic feldspars is C*,, and for the triclinic, 
Ci. The effect of changes of composition on the dimensions of the unit cell is con- 
sidered. (C.A.) 


A graphic method for solving simple stoichiometric problems. CHARLES H. STONE. 
Jour, Chem, Education, 5, 1444 (1928).—On a sheet of cross-section paper, ruled in tenths, 
choose a point in the lowér left-hand corner as origin and through it draw two lines at 
right angles as axes. Find next the values concerned in the problem, e.g., 87 g. of MnO» 
will liberate 71 g. of Cl from HCl. Locate the point 87-71 and from it draw a line to 
the origin. Any point on this line will mark the intersection of two perpendiculars, 
one drawn from a position on the ordinate representing a given value, and the other 
to a point on the abscissa representing the corresponding value of the answer. 

(C.A.) 

Influence of py and electrolytes on the turbidity, sensitivity, and settling rates of 
certain Pleistocene clays. H.C. GRAHAM AND J. N. Pearce. Proc. Iowa Acad. Sct., 
34, 217-18 (1927).—The amount of clay which can be held in aqueous suspension de- 
pends on the stratum from which the clay was obtained, on the pu, and on the concen- 
tration of the electrolyte present in the suspension, Generally the turbidity is maximal 
at pu 10.5. (B.C.A.) 

Waterproofing clays. B.S. SHveTzov AND K. G. ELSHANKIN. Trans. State Expt. 
Inst. Silicates (Moscow), No. 21, 73-89 (1927).—Different clays when made up to a 
dough, or air dried, differ in their rate of disintegration when immersed in H,O. The 
problem was to increase the time interval necessary for the H.O to penetrate the clay, 
thus giving it greater stability. Additions of Na,SO,, CuSO,, or CaCk showed no effect. 
H.SO, and Na,SiO; alone and mixtures of these in different proportions increased the 
time from 7 or 9 min. to 2 hrs. and 45 min. for the 5 cc. addition of a 10% H2SO, solution 
to 18 g. of clay. Several other trials with different per cents of H,SO, showed that 2 to 
3% is the best amount. The possible reactions which might cause these clays to resist 
the entrance of H.O upon treating with H.SO, are not explained. S. and E. suggest the 
possible formation of compound of the oxides of Al and Fe with SO, When fibrous 
material, such as asbestos or peat, was added in conjunction with H.SO, the clay did not 
form any cracks, but the time interval was not increased. The H.SQO, has no effect on 
shrinkage. (C.A.) 
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The action of sulphuric acid on clay at ordinary temperatures. P. N. GricorsJEw 
AND P. I. GaLKin. Trans. State Expt. Inst. Silicates (Moscow), No. 21, 91-95 (1927).— 
The authors conducted a series of experiments to determine the chemistry of the phenom- 
enon reported in preceding abstract and formation of “‘keramolit’”’ or “waterproof” 
clay. ‘The postulate was that gypsum is formed in the reaction between the Ca of the 
clay and the H,SO, and this binds the clay. Eleven different kinds of clays and kaolins 
were treated with H»SOQ,, kneaded into pyramids and immersed in H,O. The time 
period the pyramids kept their shape under water served as an index for the effect of the 
H.SO, on the waterproofing of the clays. ‘The results of the experiments are summar- 
ized: (1) “‘keramolit” cannot be prepared from any clay; (2) there can be no set rule 
as to which of the clays is capable of forming it; (3) there is no proof that the formation 
of gypsum is responsible for imparting the ‘“‘keramolit’’ property to clays: clays with a 
high Ca content gave no “keramolit” while other clays with a low Ca content did give 
“‘keramolit;” (4) the explanation offered is the dehydration of the clays by the H.SO,; 
the presence of impurities in clays, especially Fe, seems effective in the formation of 
the “‘keramolit.”’ (C.A.) 

The problem of active silica. Soluble silica in clays. A. Fronerova. Trans. 
State Expt. Inst. Silicates (Moscow), No. 21, 111-13 (1927).—Clay samples were dried at 
100 to 110°, ground in an agate mortar, treated for 1 hr. with constant stirring with 
N HCI following the method of Dementev (V. G. Dementev, Scientific Principles of the 
Technic of Cement, 1905). The 2 clays treated gave up 0.05 and 0.09% SiO,. The 
clays were then heated to 530°, the sample being allowed to cool 2.5 hrs. between the 
2 heatings. After each heating the clays were treated again as above with HCl. After 
2.5 hrs. cooling the amounts of SiO, extracted from the 2 clays were 0.25 and 0.17%. 
When extracted immediately after heating, the SiO. content was 0.29 and 0.17%. 
The clays were also heated to 1300° and in this case the HCI extract gave 0.21% SiO, 
for the first sample and none for the other. (C.A.) 

Experiments on the purification of clay by electrophoresis. A. S. Tau. Trans. 
State Expt. Inst. Silicates (Moscow), No. 21, 115-31 (1927).—The electrophoresis of clay 
was resorted to in an attempt to purify it for various purposes. At first the ordinary 
laboratory outfit was used, but later a bath of a semifactory style was introduced. The 
anode used after a series of trials was hard lead (an alloy of Pb and 14% Sb). Various 
electrolytes were tested: soluble glass, soda, and ammonia. The latter gave the least 
difficulties and was used throughout the 250 experiments. With a current of 80 v. the 
gas accumulations at the anode were a hindrance and a depolarizer was introduced. 
Peat extract was found to serve the purpose. The final outlay of the experiment was 
as follows: the clay was ground in a ball mill, sieved through a 900-mesh sieve, mixed 
with H,O (2 kg. of clay per 1. of H.O), ammonia added in excess, the current (0.008 to 
0.012 amp. per sq. cm.) varied between 75 and 120 v. The clay thus obtained upon 
heating gave a lighter product and its contracting upon heating to high temperatures 
was greater than that of contracting when heated up to 100°. Tests were also made on 
methods of removing the Fe present in forms other than silicates. The magnet was re- 
sorted to but without success which was attributed to the weak magnet used. A power- 
ful magnet is contemplated. (C.A.) 

The determination of the reaction of clay and kaolin. P. N. Gricorjew. Trans. 
State Expt. Inst. Silicates (Moscow), No. 21, 133-86 (1927).—G. describes a method of 
titrating clay extracts (200 g. in 1000 cc. H,O), using phenolphthalein and methyl orange 
as indicators. (C.A.) 

System: beryllium oxide-silicon dioxide. F. Macuatscuxi. Z. physik. Chem., 
133, 253-62 (1928).—Comparison of the Debye-Scherrer diagrams given by mixtures of 
BeO and SiO, in proportions corresponding with the ortho- and meta-silicates indicates 
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the existence, at temperatures between 1000° and the melting point, of the orthosilicate 
phenacite. Both molten phenacite and molten mixtures of the 2 oxides yield (when 
cooled rapidly) crystalline BeO and a glass containing BeO; Be metasilicate cannot be 
obtained by this method and is probably not stable in the crystalline condition. 
BOOKS 

Annual Tables of Constants and Numerical Data of Chemistry, Physics, Biology, 
and Technology. Published by the International Research Council and the Inter- 
national Union of Pure and Applied Chemistry.—Two sets of tables are announced, one 
dealing with the engineering and metallurgical constants and the other dealing with 
electricity, magnetism, and electrochemistry. The first contains 169 pp., price 100 fr. 
The second contains 174 pp., price 90 fr. These are both reprinted chapters of Volume 
VI, (1923-24) of the tables published by these organizations. The charges made for 
works of this kind bear no relation whatsoever to their value as they represent the time 
of leading scientists given freely in their compilation. Orders should be sent to Gauth- 
ier-Villars & Cie., 55 Quai des Grands Augustins, Paris, VI. Reviewed in Can. Chem. 
Met., 13 [3], 48 (1929). E.J.V. 

Catalytic Processes in Applied Chemistry. T. P. Hmpircu. Chapman and Hall, 
Covent Garden, W. C. 2, England. 347 pp., price 16/ net.—The principles of catalytic 
action as applied in practice are discussed. These are classified as (1) catalysis at sur- 
faces of solid inorganic materials, (2) catalysis at surfaces of colloidal organic compounds 
(fermentation processes), (3) homogeneous catalysis in liquid systems. The first chap- 
ter is an essay on the development of our knowledge of catalysis. 80% of the text re- 
lates to specific industrial applications. The catalytic production of some 48 individual 
or group products is described from an industrial chemical point of view. It is no easy 
task to secure data on commercial catalytic methods with all due respect to the patent 
or other literature, but this book does present in concise form probably more information 
of this kind than has been available to the general reader. Reviewed in Can. Chem. 
Met., 13 [3], 48 (1929). E.J.V. 

Fundamentals of Quantitative Analysis. W. C. BiaspaLe. 3rd ed. D. Van 
Nostrand Co., New York. 400 pp., price $3.75. Reviewed in Can. Chem. Met., 13 
[3], 48 (1929). E.J.V. 

Chemical Dictionary: German, English, French. Vol. I. A. W. Mayer. Pp. 
xii + 826. Otto Spamer, Leipzig, 1929. Price 75 R.M.—The names of chemical sub- 
stances and apparatus in each language are given their equivalents in the other two 
languages. In order to dispel any doubt, the chemical formula of the substance and 
an explanation of the apparatus are also given. Reviewed in Chem. News, 138, 157-58 
(1929). H.HS. 

PATENTS 

Process for the manufacture of titanium oxide. JosEPH BLUMENFELD. U. S. 
1,707,248, April 2, 1929. A process for the removal of ferrous sulphate from a solution 
containing titanium, ferrous iron, and sulphuric acid, which comprises cooling the solu- 
tion to about +5°C or less, and separating out the ferrous sulphate crystals formed at 
low temperature. 

Production of titanium tetrachloride. CHARLES DE ROHDEN. U. S. 1,707,257, 
April 2, 1929. <A process for the production of titanium tetrachloride which comprises 
mixing carbon, a titaniferous substance, and a colloidal suspension of titanium dioxide, 
drying the mixture to produce a tough mass, and subjecting fragments of the mass to 
the action of chlorine. 

Chromium oxide. J. Y.JoHNsON. Brit. 304,809, March 20, 1929. Green hydrated 
chromium oxides for use as pigments, etc., are obtained by heating chromic acid or its 
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salts and water with reducing agents (other than sulphurous acid) under a pressure not 
exceeding 150 atmospheres. The process for the production of such oxides is excluded 
from the scope of the invention. Organic or inorganic reducing agents may be used, for 
instance hydrogen, hydrocarbons, carbon monoxide, formates, glycerine, or sodium thio- 
sulphate. E.g., a solution of sodium chromate is reduced with carbon monoxide at 
270 to 280°C or at 200 to 210°C in an autoclave, a darker oxide being obtained at the 
lower temperature; sodium formate or glycerine may be used as reducing agent; a 
solution of sodium chromate is reduced with flowers of sulphur, lampblack, or powdered 
wood charcoal under a pressure of 40 atmospheres; a solution of sodium bichromate is 
reduced with hydrogen or a mixture of carbon monoxide and hydrogen at 250 to 260°C 
and a solution of potassium chromate is reduced with hydrogen or a mixture of carbon 
monoxide and hydrogen at 270°C under a pressure of 110 atmospheres. 

White titanic acid. I. G. FaARBENIND. A.-G. French 641,712, Oct. 1, 1927. Re- 
ducing agents such as SO; or its salts which cannot transform quadrivalent Ti into terva- 
lent Ti are used for the production of white titanic acid, and in such a concentration as 
to correspond not only with all the tervalent Fe present but with all the other oxidants 
present. During the subsequent washing, reoxidation of the Fe is prevented. (C.A.) 


General 


Ceramic expositions. Eprrorta,. Bull. Amer. Ceram. Soc., 8 [4], 65-67(1929).— 
Purposes, results, and values of expositions are discussed. The features and values of 
ceramic expositions of different types are pointed out. Particular reference is made to 
the national ceramic exposition during Ceramic Week, the New Jersey Ceramic Exposi- 
tion, the building material show in Canton, and the clay product shows held in Chicago 
in 1912 and 1913. E.J.V. 

Ceramic exposition in New Jersey. ANON. Bull. Amer. Ceram. Soc., 8 [4], 85-89 
(1929); Clay-Worker, 91 [3], 357 (1929); Glass Ind., 10 [4], 96 (1929).—An exposition 
of ceramic products produced in the state, and embracing a wide range of accomplish- 
ment, including brick, hollow tile, terra cotta, floor and wall tile, chinaware, sanitary 
ware, porcelain specialties, refractories, glassware, etc., was held under the auspices of 
the Ceramic Club of the Department of Ceramics, Rutgers University, New Brunswick, 
N. J., March 8 to 16, 1929. E.J.V. 

British ceramists our guests. Eprrorra,. Bull. Amer. Ceram. Soc., 8 [4], 67 
(1929).—A brief note regarding the three weeks tour of the U.S. and part of Canada 
made by members of the Ceramic Society and the Refractories Assn. of Great Britain. 

E.J.V. 

Refractories advisory board for Penn State. ANon. Bull. Amer. Ceram. Soc., 
8 [4], 80-81 (1929); Cement, Mill, and Quarry, 34 [4], 27 (1929); Clay-Worker, 91 [4], 
325 (1929).—Ten prominent men in the refractories industry from Pa. have been 
appointed to form an advisory board for the School of Mines and Metallurgy of the 
Pennsylvania State College. The function of the board is explained and the members 
named. E.J.V. 

Federal Trade Practice Conference. I. Wuutam C. Kocn. Brick Clay Rec., 
74 [8], 524-27 (1929).—The subject of the Trade Practice Conference is of importance 
and interest not exceeded by any matter now confronting the clay products industry. 
This is the first of a series of articles explaining its significance to the industry. In this 
article an attempt is made to picture the basis upon which a Trade Practice Conference 
rests. E.J.V. 

American Industrial Exposition. ANon. Ceram. Ind., 12 [4], 440-41 (1929).— 
The American Industrial Exposition opened at the Metropolitan Museum of Art, New 
York City, Feb. 12, and continues to Sept. 2. Nine of the most prominent architects 
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and designers in the city collaborated with the Museum in this exhibition and a number 
of months’ hard work has been spent on the many exhibits and the 12 group rooms and 
entrance and central garden feature. Manufacturers numbering 150 different com- 
panies were represented in the work of exhibits and rooms. The dominant note of the 
exhibit was utility combined with beauty of design and simplicity. Pyrex power line 
insulators, made by Corning Glass Works, used on big voltage transmission lines were 
shown. They are positive of unusually high permanent dielectric strength and elec- 
trical resistance. They are transparent to solar heat, resist power arcs, and have an 
extremely low linear coefficient of expansion namely 0.0000032°C and are chemically 
stable. Due to their transparency they may be easily inspected for internal defects. 
F.P.H. 
Canton builders’ show. ANoN. Clay-Worker, 91 [3], 215-16 (1929).—The annual 
Canton builders’ show ani the part taken by clay product manufacturers in boosting 
their materials are described. Clay products manufacturers participating included 
Belden Brick Co., Metropolitan Paving Brick Co., Canton Brick and Fireproofing Co., 


Stark Brick Co., and the Whittacre-Greer Fireproofing Co. E.J.V. 
Sand Lime Brick Association. ANon. Clay-Worker, 91 [3], 269 (1929).—A report 
of the 25th anniversary held in Washington Feb. 5 to 7. E.J.V. 


Structural Tile Association committees. S. F. Heckert. Clay-Worker, 91 [4], 
322-23 (1929).—The personnel of twelve committees is announced, with one com- 
mittee to be announced later. E.J.V. 

Cement Association holds annual meeting at Chicago. ANON. Cement, Mill, and 
Quarry, 33 [4], 44-46 (1928).—Annual meeting of the Portland Cement Assn., was held 


at the Blackstone Hotel, Chicago, Nov. 19 to 21. E.P.R. 
Pottery and glassware at the British Industries Fair. ANon. Pottery Gaz., 54 
[622], 596-620 (1929); see Ceram. Abs., 8 [5], 377 (1929). E.J.V. 


British pottery and glass exhibits at Leipzig Fair. ANon. Pottery Gaz., 54 [622], 
630-31 (1929).—There were stalls at the Leipzig Spring Fair at which the German 
representatives of several British firms exhibited British pottery. These exhibits are 
described. Among foreign exhibitors at Leipzig were Danish, Dutch, Swedish, Czech, 
Austrian, Italian, and even a Japanese firm. E.J.V. 

Industrial arts show. ANoN. Cement, Mill, and Quarry, 34 [4], 22 (1929).— 
Approximately 1700 lines of manufactured products will be featured in the Industrial 
Arts Show, Eastern States Exposition, Springfield, Mass., Sept. 15 to 21. E.P.R. 

Barcelona International Exhibition. ANoN. Chem. News, 138, 167 (1929).— 
To be held at Barcelona, Spain, from May to Dec. this year. This exhibition is the 
most important international one held since the war. All the leading nations are rep- 
resented by exhibits. H.H.S. 

Swiss Industries Fair. ANoNn. Chem. News, 138, 191 (1929).—The thirteenth 
annual fair of the industries of Switzerland was held at Bale (Basle), April 13 to 23. 
There was a notable increase on previous years both in the number of exhibitors and 
in the range of subjects. Ceramics and applied arts were grouped in one section. 
There were 21 sections. H.H.S. 

Nonmetallic raw materials in Pacific Northwest. ANoNn. Brick Clay Rec., 74 
[8], 5383 (1929).—The value of clay products manufactured annually in the three states 
of Wash., Ore., and Idaho is now passing the million dollar mark. These products 
are practically all structural wares such as brick, tile, sewer pipe, and architectural 
terra cotta. The only potteryware made are red flower pots from several small plants, 
some stoneware from Portland, and some faience tile. In contrast to conditions in other 
sections, where the various raw materials required for the manufacture of pottery must | 
be collected from widely scattered places, it is possible for a pottery in the north Pacific 
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area to acquire its own deposits of these essential raw materials and do its own mining 
and preparation. Plastic kaolins are found in large quantities in Wash., near Spokane, 
and in Idaho near Troy and Moscow. Feldspar is found near Troy, Idaho, and at Deer 
Harbor, Wash. E.J.V. 
Canadian clay industry. ANon. Brick Clay Rec., 74 [8], 540 (1929).—At the 
meeting of the Canadian Mining and Metallurgical Institute, W. G. Worcester gave a 
paper on ‘“‘Saskatchewan Clays of Dominion Importance,’’ and J. G. Phillips one on 
“Treatment of Tender Clays to Overcome Drying Defects.”” S. J. Cook of the De- 
partment of Statistics, Ottawa, gave a report of clay products production in Canada in 
1928, which showed a total production of $12,682,780 worth in 1928 as compared with 
$11,173,189 in 1927. 
Special clay products manufactured in Ontario. ANoN. Can. Chem. Met., 13 
[3], 36 (1929).—Nearly all the special claywares manufactured in the Province are made 
from imported clays, china clay from England, and fire clays, ball clays, etc., from the 
U.S. The principal product of the industry is electrical porcelain insulators, the output 
of which amounted in value to $1,025,224 in 1927. In the same year, floor and wall tile 
valued at $169,978 were manufactured in Ontario. Fire brick, fireclay blocks and shapes, 
and pottery work worth $161,485 were produced. Manufacturers of special clay 
products in Ontario are listed. E.J.V. 
Obsolescence. ANon. Brick Clay Rec., 74 [7], 466-70 (1929).—In this day of 
rapid mechanical development, manufacturers must realize that machinery is obsolete, 
regardless of its age, immediately when new machines have been perfected which will 
produce cheaper and better ware. Machines and equipment become obsolete for several 
reasons: (1) a change in processing may require a new machine; (2) because of danger 
attendant in operating a machine junked; and (3) new refinements in existing machines 
may make present installed machines obsolete. It is in the latter cause we are inter- 
ested, and it is a problem to determine when it is profitable to replace equipment with 
improved machines. Due to continual changes and improvements in manufacturing 
processes it is often essential to rip out a machine which has been giving apparent satis- 
factory service and which is not actually worn out, to be replaced by the newly developed 
machine which will make a better product at lowercost. The clay industry is one which 
is undergoing a rapid change toward maximum mechanical efficiency. New clay ma- 
chinery is being developed rapidly which will make a better product quicker with fewer 
power and labor. Several of the improvements made in clay machinery are: (1) pug 
mill of radically different design which insures quicker operation, a better product, fewer 
repairs, and lower power costs; (2) a granulator and grinder which make a better 
product and have greater capacity; (3) a combination machine which has greater 
capacity at lower cost; (4) a brick machine of smoother operation and less labor; 
(5) a cutter of sturdier construction and speedier operation, etc. It is in keeping 
with these refinements in machinery that clay products manufacturers must consider 
seriously the problem of obsolescence. Discussions of the general subject by several 
authorities are also given, as are examples of what is being done by the ceramic 
industry. E.J.V. 
Team work in the clay products industry. Sewarp C. Smons. Clay-Worker, 
91 [8], 230-31 (1929).—An address by the Secretary Manager of the Clay Products 
Inst. of Calif. read before the 11th Annual Convention of the Common Brick Mfrs. 
Assn. E.J.V. 
Clay testing laboratory. ANoNn. Clay-Worker, 91 [3], 269 (1929).—In order to 
determine whether or not fine clays exist in the San Antonio (Tex.) district, the industrial 
department of the Chamber of Commerce is asking for samples of 20 to 50 Ibs. of clay 
to be found anywhere in the trade territory. These samples will be tested and fired to 
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see whether the clay can be used for the manufacture of fine chinaware, tableware, floor 
tile, wall and roofing tile, sanitary ware, etc. The equipment installed includes two 
kilns, several pebble mills, and some scientific apparatus. B.S... 
Unique common brick display. ANon. Clay-Worker, 91 [4], 303-304 (1929).— 
The Chicago Brick Exchange has an unusual exhibit of common brick in its head- 
quarters room in the Builders’ Building, which attracts hundreds of prospective buyers. 
Photographs of some of the exhibits are included. E.J.V. 
Clay in 1927. JEFFERSON MIDDLETON. Bur. Mines, Mineral Resources of the 
U.S., Part II, pp. 257-68 (1928).—The tables of production given in this article repre- 
sent chiefly the clay that was mined and sold. The domestic clay-mining industry in 
1927 was fairly active. While both the total quantity and the total value of clay sold 
by producers decreased slightly, 39%, compared with 1926, the sales of kaolin, ball clay, 
and stoneware clay increased in both quantity and value. The total sales of clay in 
1927 were exceeded in quantity by 2 yrs. (1925 and 1926) only, and were 24°% greater 
than those of 1917. In 1927, for 2 of the higher-grade clays, kaolin and ball clay, sales 
reached their maximum quantity and value. Fire clay was the only important kind to 
show a decrease. Sales of domestic kaolin, the chief clay used in the manufacture of 
high-grade ceramic ware, paper, etc., increased 5°% in quantity over 1926, whereas the 
imports of kaolin or china clay decreased 14%. The southern states are the chief source 
of supply of kaolin, producing 81° of the total in 1927. Ga. the largest producer, re- 
ported 43% of the total. Ball clay, increased 7% in quantity and 5°% in value com- 
pared with 1926. Slip clay, a low temperature fusing material that formerly was used 
chiefly as a glaze on stoneware, now finds its main use as a binder in the manufacture of 
artificial abrasives. In 1927 sales of slip clay decreased about 29% in quantity and 
value compared with 1926. Stoneware clay increased 17% in quantity and 10°% in 
value as compared with 1926. Fire clay which constituted 70°% of the total quantity of 
clay sold by producers in 1927, decreased 4°% in quantity and 5%% in value compared 
with 1926. The sales of fire clay in 1927 were the second largest recorded being exceeded 
by those of 1926. Detailed data on the production and sales of various clays together 
with production by uses are given. The English china-clay industry is discussed as 
also are the exports and imports. R.A.H. 
Study of quarry costs. J. R. THOENEN. Bur. Mines, Rept. of Invest., Serial No. 
2911, 12 pp. (Feb., 1929).—During the year 1927, the Bureau of Mines, at the request of 
a number of quarry operators, undertook to make a study of quarry operating costs in 
order to determine average costs for certain operating conditions and to suggest a model 
cost accounting system for quarry operations. The present report covers a series of 
tabulations on the quarrying and preparation of limestone. ‘The tables refer to the 
following subjects: quarry and overhead costs per short ton, removing loam and clay 
overburden, drilling, blasting, loading, power shovel duty, transportation, crushing, 
storage, drying, screening, elevating, and conveying. Final tabulations will cover trap, 
granite, and sandstone in a similar manner. R.A.H. 
Quarry practices. S. R. RussELL. Cement, Mill, and Quarry, 33 [4], 18-24 
(1928).—The development of shovels, drills, and the snakehole and coyote tunnel 
methods of blasting are described in detail. E.P.R. 
Methods of drilling and blasting trap rock. F. H. Epwarps. Cement, Mill, and 
Quarry, 34 [3], 22-23(1929); Pit and Quarry, 17 [11], 36 (1929).—Because the ledge forma- 
tions of the trap rock are different as to structure and seams in their different quarries, 
the Conn. Quarries Co. resorts to three different drilling and blasting methods. Well drill- 
ing, snakehole drilling, and tunnel shooting are the three methods used. No one type of 
blasting was found to be most effective for the eight quarries operated by the company. 
R.G.E. 
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Inspection and insurance of quarry machinery. A. C. Wi.son. Pit and Quarry, 
17 [11], 57-60 (1929).—The inspection and care of quarry machinery is discussed. 
Causes of accidents and the human element involved are considered. Crane and 
stone crusher breakdowns and air compressor explosions are especially dealt with. 
R.G.E. 
Electrical accident prevention. L. C. Instey. Bur. Mines, Information Circ., 
No. 6100, 8 pp. (Feb., 1929).—This circular was written from the viewpoint of safe- 
guarding life, machinery and apparatus with reference to electrical equipment as used 
in the mining industry. Hazards from various sources are discussed and means for 
minimizing them are outlined. R.A.H. 
Cost of carelessness. F. V. Larkin. Abrasive Ind., 10 [4], 31 (1929).—Eighteen 
million working days or the time of 60,000 persons, are lost yearly in this country as a 
result of accidents, most of which are avoidable. The loss is $100,000,000 annually. 
Primary blame for these is laid upon management; hence the importance of training 
engineering students in safety devices and measures. E.P.R. 
Safety in welding. ANON. Amer. Glass Rev., 48 [23], 25 (1929).—Welding prac- 
tices are discussed with the outstanding health and accident hazards involved and sug- 
gestions for overcoming them. The effects that various light rays exercise upon the 
body and the methods utilized for protection against such rays are discussed in detail in 
this publication. This study has been made and published for officials of organizations 
in which welding has become an important operating process or where it is used as a 
medium of maintenance and repair. E.P.R 
Industrial accident prevention. G. H.W. Cam. Can. Congress Jour., 8 [2], 25-28 
(1929).—C. describes the trophy competitions, weekly papers, departmental dials, and 
other devices which act as propaganda for the elimination of accidents. H.H.S. 
Effect of accident prevention program on production. P. H. Jaconpy. Pit and 
Quarry, 17 [11], 52 (1929).—Production suffers in every way from accidents. Accidents 
cannot occur without destroying the morale of the entire plant. An effective accident 
prevention program increases plant efficiency by creating among the workmen a feeling 
of confidence in their safety. R.G.E. 
Modernizing pays. ANON. Abrasive Ind., 10 [4], 23 (1929).—In 1928, 87 railroads 
bought 2377 tool units, compared with 2172 units bought in 1927 by 99 railroads. Gen- 
erous purchases of grinding equipment and increasing use of material handling equip 
ment show the trend to modernization. E.P.R. 
Open feldspar grinding plant at Burnsville, North Carolina. ANon. Cement, 
Mill, and Quarry, 33 [4], 34 (1928).—The new 75-T. feldspar grinding plant is located 
at Burnsville, N. C. E.P.R 
New feldspar mill. ANon. Cement, Mill, and Quarry, 34 [4], 17 (1929).—U. S. 
Feldspar Corp. has completed a new mill on a 3500 acre tract near Cranberry Creek, 
N.Y. An aerial tramway connects the main quarry operations located 2 miles from the 
mill site. The new mill has a capacity of 5 T. an hour. A similar unit will be installed 
in the near future. E.P.R. 
Research on wire rope. ANON. Cement, Mill, and Quarry, 33 [4], 48 (1928). 
Research into the causes of breakdown in wire rope is being organized by a committee 
of the A.S.M.E., jointly with Engineering Foundation. It is planned to construct a 
testing machine which can reproduce all the varied service conditions to which such 
rope is subjected. The society would be glad to hear from technical men particularly 
interested in any phase of the manufacture or use of wire rope. E.P.R. 
Effectiveness of expert explosives service. ANON. Cement, Mill, and Quarry, 
33 [4], 68-70 (1928).—Consultation with explosives experts proves helpful in many 
cases. Service has been utilized satisfactorily for over ten years. E.P.R. 
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Improved bucket for cableway excavators. ANON. Cement, Mill, and Quarry, 
33 [4], 78 (1928).—An improved type of excavating bucket for slackline cable-way ex- 
cavators was recently placed on the market by Sauerman Bros., Inc., Chicago, IIl. 
The Sauerman engineers who designed this bucket have named it the ‘‘Universal’”’ be- 
cause it is adaptable to so many different digging conditions. E.P.R. 

Increasing production of belt driven machines. ANon. Cement, Mill, and Quarry, 
33 [4], 80-81 (1928).—Pulleystone, applied to the surface of iron, steel, or wood pulleys, 
will give them an efficiency equal to or better than that of a new paper pulley. It is 
applied to the small pulley of producing machines and to motor pulleys. E.P.R. 

Springing bore holes in rock that ravels. A. E. ANDERSON. Cement, Mill, and 
Quarry, 34 [2], 51 (1929).—When it is necessary to spring bore holes to load large charges 
of explosives inconvenience and danger often arise due to the explosion of the springing 
charges cracking and jarring the rock, leaving a ragged instead of a smooth hole. Trou- 


ble may be largely avoided by stemming on the springing charges. E.P.R. 
Institute of Mining and Metallurgical Engineers. ANON. Cement, Mill, and 
Quarry, 34 [4], 28-29 (1929); see also Ceram. Abs., 8 [5], 376 (1929). E.P.R. 


Superiority of the Diesel engine. Jutrus Kutrner. Cement, Mill, and Quarry, 
34 [4], 47-48 (1929).—The Diesel engine offers a desirable improvement over both steam 
and gasoline power. A quantitative comparison of operating costs and performance 
efficiencies is given E.P.R. 
Developments in blasting with L.O.X. ANon. Cement, Mill, and Quarry, 34 
[4], 51-58 (1929).—The first public demonstration in the U.S. of blasting with liquid 
oxygen explosive (L.O.X.) took place in 1923, at the quarry of the Kelly Island Lime 
and Transport Co., near Martinsburg, W. Va: Since then much experimental work 
has been done. Comparative costs and effectiveness are given with methods of using 
under different conditions. E.P.R. 
Measurement of pipe flow by the codérdinate method. F. W. Greve. Blast Fur. 
Steel Plant, 17 [3], 446 (1929).—The investigation was conducted in the hydraulic lab- 
oratory of Purdue University to determine: (1) the empirical relation between the rate 
of discharge from a horizontal pipe and the coédrdinates of the upper surface of the issuing 
steam, or jet, measured from the top, inside of the pipe at the point of discharge; (2) 
the relation between the actual mean velocity within the pipe to that indicated by the 
law of a freely falling body in vacuo as applied to the upper surface of the jet; and (3) 
the possibilities and limitations of the method, especially as to the effect of the personal 
element in taking measurements. The codérdinate method of determining pipe flow is 
simple, inexpensive, and practical for field tests where a maximum error of 10% is per- 
missible. The discharge in cubic feet per second, g, from partially filled pipes with limit- 
ing nominal diameters of 2 and 6 in. and with a ratio of depth to diameter, k, at the outlet 
between 0.2 and 0.6, can be computed from the equation, g = 9.43 [d]?-5*[k]!-84 where 
d is the true diameter in ft., and g = 0.018 [d]*-5'[k]'-84 where d is the nominal diameter 
in inches. Tabulated values of the rate of discharg. ‘isted will be found more nearly 
correct and more convenient to handle than computations invoking the application of 
the law of a body falling freely in vacuo tothe jet. F.P.H. 
Simplified practice in industry. ANon. Pit and Quarry, 17 [13], 52 (1929).— 
The Commercial Standards Group announces 24 simplified practice recommendations 
for 1928 with an average support of 87.03% in conformity with the respective programs. 
The survey covered 12 recommendations in the building and construction materials 
field, with an average degree of support of 87.45%; 7 in the hardware and mill supply 
field, with an average adherence of 80.17%; two for plumbing supplies at 98.83%; 
and three in miscellaneous fields at 91.88%. R.G.E. 
Advantages of reduced inventory. J. R.GamsBie. Pit and Quarry, 17 [13], 75-76 
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(1929).—In former years the average executive of a manufacturing plant did not feel 
at ease unless the inventory was large enough to insure him against almost any unfor- 
seen contingency. Recently, the inventory has been given considerable more attention 
by a number of concerns, and they have found that there are genuine benefits to be 
derived by studying it. The excellent service being rendered by the manufacturers 
and transportation companies, together with the fact that the buyer and seller are as- 
sisting each other in every possible way, makes it unnecessary to load up the stock room 
with an excessive amount of supplies and hence tie up much money. To have the 
right goods on hand at the right price and in the proper quantity requires careful study 
and the purchasing agent, together with his staff, must be constantly on the job. A 
“hand to mouth” buying policy can be worked out satisfactorily if visible stock records 
and a perpetual inventory are kept. Recording purchases on cards and consulting 
them before buying precludes the possibility of purchasing material already on hand or 
on order, and prevents overstocking. R.G.E. 
Development of V-belt drives. ANoN. Pit and Quarry, 17 [13], 79 (1929).—In 
the last few years there has been considerable development in the use of elastic V-shaped 
belts in multiple instead of ordinary flat belt type of drive or in place of chain drives. 
Such drives are applicable to almost any type of service and their use has solved many 
baffling power transmission problems. A V-belt drive makes possible the use of short 
centers with higher speed motors; they require no lubrication and operate silently with- 
out vibration. Due to the wedging action of the belts in the grooves and to their in- 
herent elastic qualities there is no sudden grabbing of the load and sudden shocks to 
the driving and driven machines are eliminated. R.G.E. 
Marking porcelain and laboratory vessels. A. W. Knapp. Chem. and Ind., 48, 
290 (1929).—For identification marks on vessels that are required to stand heat and 
ordinary cleaning operations, the following formula is recommended: 3 g. Pb acetate, 
3 g. Mn nitrate, 0.02 g. methyl green, 0.03 g. glacial acetic acid, 9 cc. water, and a little 
dextrin to improve it as a writing fluid. A solution of PtCl, makes a good mark, but is 
expensive. Cobalt nitrate is effective and cheaper than PtClh,. H.H.S. 
Merchandise marks. E. W. REARDON. Chem. News, 138, 199 (1929).—The 
British Board of Trade has appointed a committee under the Merchandise Marks Act 
to inquire whether certain classes of imported goods should not bear an indication of 
their country of origin. Among these classes are glassware, brick and tile, Portland 
cement, and asbestos cement products. See also Bull. Amer. Ceram. Soc., 7, [9], 298 
(1928). H.H.S. 
Industrial research and the protection of scientific property. R. BRIGHTMAN. 
Chem. Pragitioner, 2 [9], 3-8 (1929)—The draft Convention for the Protection of Sci- 
entific Property which was adopted by the International Committee on Intellectual 
Codperation at its meeting last August has now been circulated to Governments for 
their approval. Its main principle is that authors of scientific discoveries should share 
in the material profits derived from the industrial exploitation of the discoveries, and 
that neither patent law nor the law of copyright at present help them to do this ade- 
quately. H.H.S. 
Industry in the maritime provinces. A. E. FLYNN AND OrnHers. Ind. Can., 29 
[12], 41-57 (1929).—This is a special number featuring Nova Scotia and the other 
maritime provinces of Canada. Among the numerous photographs is one of the New 
Glasgow plant of Standard Clay Products, Ltd. H.H.S. 
Power production in Europe. W.O.BLANcHARD. Sci. Monthly, 28, 62-66 (1929).— 
Power production in terms of coal is given for the world and for Europe. England, 
Germany, and France account for 75% of the European output. Water-power and 
petroleum are not regarded as formidable opponents of coal. H.H.S 


462 CERAMIC ABSTRACTS VoL. 8 


Burning gas and powdered coal. J. G. Contant. Jron Age, 119 [6], 419-20 


(1927).—C. discusses boiler furnace design for blast-furnace gas and pulverized fuel, 
separately and in conjunction. A.J.M. 
Blast-furnace slag as road building material. P. J. Freeman. Jron Age, 119 
[15], 1060 (1927).—The use of slags in concrete is discussed. A.J.M. 
Blast-furnace slag as valuable by-product. W. E. Dona.pson. Jron Age, 119 
[15], 1061 (1927). A.J.M. 


Unit heater for high pressures. ANON. Jron Age, 119 [15], 1076 (1927). A.J.M. 
Industrial use of steam. C. A. Kesey. Jron Age, 119 [15], 1071 (1927). 
A.J.M. 
BOOKS 
Survey of Industrial Welfare in Ontario. Forses Goprrey. Ont. Dept. of Labor, 
Bull., 39 pp. (1929).—Industrial welfare is considered under the headings: physical 
welfare, financial welfare, other plans, and hours of labor. Physical welfare covers 
accident prevention, health conditions, cafeteria, recreation, holidays with pay, plant 
publications as propaganda for improved relations and against accident, joint councils 
and shop committees. Financial welfare covers insurance for sickness and disability, 
group insurance, pensions and annuities, bonus and profit-sharing, savings plans, and 
sale of stock to employees. Other plans include stabilization of employment through 
planning output in advance, the study of wages in other industries, loans for buying 
houses, etc. Hours of labor are a 48-hour week for 74% of employees, 49 to 54 hours 
for 22°), and 55 hours or over for 4%. An appendix table shows 300 firms divided ac- 
cording to industrial groups with the number of employees, male and female. Clay, 
glass, and cement plants number 2% of the whole, and employ 1% of the workers, none 
female. H.H.S. 
The Profession of Engineering. D. C. JacKSON AND W. PauL Jones. 133 pp. 
John Wiley & Sons, Inc., New York, 1929. Price $1.50.—Hoover writes on the engi- 
neer’s contribution to modern life, Hammond on electrical and chemical engineers, Peele 
on mining, Swain on civil, and Barrus on mechanical engineering. H.H.S. 
Mechanical Engineers’ Handbook. Rosert T. Kent. 10th ed. 2247 pp., illus- 
trated. John Wiley & Sons, Inc., New York, 1929. Price $6.00 and $7.00 (leather) in 
one vol., $8.00 (leather) in 2 vols. H.H.S. 
Technical Writing. T. A. RicKarpD. 2nd ed., 337 pp. John Wiley & Sons, Inc., 
New York, 1929. Price $2.00.—Practical advice for the improvement of expression, 


based on a long editorial experience. H.H°S. 
Engineering English. J. H.Scorr. 321 pp. John Wiley & Sons, Inc., New York, 
1929. Price $2.75. H.H.S. 


The Construction of Alignment Charts. G. W. Swerr. 92 pp., illustrated. John 
Wiley & Sons, Inc., New York, 1929. Price $2.00.—It is often difficult to procure a 
chart for a particular problem. S. presents a direct method of procedure for the con- 
struction of charts for equations of various forms. H.H.S. 

Vest-Pocket Handbook of Mathematics for Engineers. L. A. WATERBURY, G. A. 
GoopENouGH, AND H. H. HicBer. 3rd ed. 278 pp., illustrated. John Wiley & 
Sons, Inc., New York, 1929. Price $2.00. A book containing standard formulas and 
logarithms. H.H.S. 

Proceedings of the International Congress on Testing Materials at Amsterdam, 
1927. 2 vols., illustrated. Martinus Nijhoff, The Hague, Holland, 1929. Price 30 
guilders ($12.00).—Contains 28 papers in English, 27 in French, and 41 in German. 

H.H.S. 

Materials Handbook. Grorce S. Brapy. McGraw-Hill Book Co., 1929, 428 pp. 

$4.00.—A reference book on abrasives, metals and alloys, building materials, fibers, 
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textiles, paints, chemicals, oils, minerals, and woods used in industry. ‘The materials, 

arranged alphabetically, are briefly described, with some indications of their properties 

and uses. A valuable feature is the inclusion of many new proprietary alloys. 
F.P.H. 

Harvard Business Reports. Compiled by Graduate School of Business Adminis- 
tration Harvard University. A.W. Shaw Co., New York. 554 pp., $7.50. Reviewed 
in Min. and Met., 10 [268], 223 (1929).—The cases in this volume of business reports 
are all concerned with industrial marketing. They report the actual experiences of 
various concerns with problems of sales organization advertising, sales promotion, 
pricing, distributing channels and related matters. Commentaries on each case are 
given by the editors. F.P.H. 

Dollars and Sense. CHARLES E. CARPENTER. 256 pp. Published by Doubleday, 
Doran & Co., Inc., Garden City, N. Y. Reviewed in Abrasive Ind., 10 [4], 40 (1929). 

E.P.R. 

A Picture of World Economic Conditions. Vol. I. Published by National In- 
dustrial Conference Board, N. Y. 119 pages, $2.00 postpaid. Reviewed in Abrasive 
Ind., 10 [4], 40 (1929).—To meet the broadening and deepening of American interest in 
foreign countries, following developments of international trade and finance, the National 
Industrial Conference board has initiated a series of volumes to present the economic 
status of leading countries. Conditions in the principal countries of the world are re- 
viewed, based on special information received from foreign correspondents of the board 
and other authoritative sources. E.P.R 

Finding and Stopping Waste in Modern Boiler Rooms. ANoN. Reviewed in 
Arch. and Bldg., 61 [1], 36 (1929). Edited by George H. Gibson, Philadelphia; 
Cochrane Corp., 804 pages, illustrated. Price $3.00.—This is a reference book of 
text, tables, and charts compiled from papers read before engineering societies, technical 
periodicals, and other original sources. The five sections are on fuels, combustion, 
heat absorption, boiler efficiency and testing, and feed water heating. E.P.R. 

Accounting and Cost Finding for the Chemical Industries. GrorGcE A. PROCHAZKA, 
Jr. McGraw-Hill Book Co., New York, Price $3.00.—As long as article cost de 
pends on process costs, material costs, etc., chemists and chemical engineers will 
need some system of cost accounting. Few technical men are really at home in this 
work. Many manufacturers and chemists will find that this book meets a real need 
Reviewed in Can. Chem. Met., 13 [2], 52 (1929). BJN. 

Mining Year Book, 1929. WattTer S. SKINNER. London, 1929. 904 pp. 20s. 97 
Reviewed in Min. and Met., 10 [268], 222 (1929).—The book contains data on 1642 
mining companies, nearly all British, which are engaged in mining all sorts of minerals 
in all parts of the world. Statistical tables, a directory of manufacturers, and a list 
of company officials and of mining engineers are included. F.P.H. 

Mechanical World Year Book. Published by Emmott & Co., Ltd., Manchester, 
England. 348 and 166 pages, 50¢. Reviewed in Abrasive Ind., 10 [4], 40 (1929). 
This annual publication has been enlarged by addition of new sections, with all the former 
chapters retained, brought to date by changes and additions. Helical springs are 
treated in an effort to eliminate many calculations usually necessary. Fly-wheel pro- 
portions and compressed air sections have been added. Tables have been added on 
mild steel tubes, wire ropes for cranes, and valve end rods. E.P.R. 

1929 Yearbook of the Czechoslovakia. Edited by Bonustav Horak. 316 pp., 
map, and illustrations. ‘‘Orbis,’’ Fochova 62, Prague, 1929. Price $1.80.—Reviewed 
in Chem. News, 138, 206-207 (1929).—This book is recommended to all seeking informa 


tion concerning central Europe. H.H.S. 
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Book Review 


Economic Outlook for the Basic Industries of Pennsylvania. A Bulletin recently 
issued by the School of Mines and Metallurgy of Pennsylvania State College, State 
College, Pa. 

The object of the bulletin is to show the high relative value of the mineral industries 
of Pennsylvania and to show the necessity for greater emphasis in training technical 
men in the four departments of the school, in order to carry forward these industries 
and to maintain for the state its prominent position in the mineral industries. 

Pennsylvania produces about one-fifth of the total value of the nation’s mineral 
wealth, and in many of the mineral industries it is by far the largest producer among all 
the states. It shows further, that the mines and products from minerals account for 
about two-thirds of the entire productive wealth of the state. The primary mineral 
industries including mining, quarrying, oil and gas production, metallurgy, ceramic and 
nonmetallic industries, coal processing and oil refining employ over six hundred thousand 
men or 43% of the total in productive industries of the state. These industries have 
capital invested to the extent of two and one-half billion dollars or 34% of the capital 
of productive industries. The total annual pay roll of these industries is about one 
billion dollars or 48% of the total industrial pay roll. 

After reviewing the relative value of these industries a survey of the students in the 
technical schools being trained to carry on their development shows a rather striking 
deficiency in the number of men being so trained. For instance, while the mineral 
industries represent 40% of all the industries of the state, the number of students being 
technically trained to carry on the development is only 6.3% of the total students in 
technical schools. A further comparison of Pennsylvania’s rank, with 33 other states, 
shows that whereas N. and S. Dak., for instance have seventy students for each ten 
million dollars of primary mineral products, Pennsylvania has 2.4% students. This 
table shows that Pennsylvania ranks twentieth among the states in number of students 
being trained in technical courses compared with the value of industries they are to 
serve. The whole survey indicates very clearly the need for great increase in the train- 
ing of technical men to supply these industries in Pennsylvania. _ . 

The School of Mines at Penn State is proceeding to correct this obvious deficiency 
by organizing Advisory Boards for all departments in the school. These Boards are 
composed of prominent men in the industry who have demonstrated their interest in 
the school, and expressed their willingness and desire to further the program of training 
technical men by developing intimate contacts between the departments and the in- 
dustries which they represent. 

It is believed the active codperation of these Advisory Boards will result in marked 
improvement not only in the character of the training the men receive in the four de- 
partments but also in supplying the students with an objective and giving them a more 
definite understanding of the specific problems confronting them as they enter the 
industry. 

It is expected that in the near future Advisory Boards composed of men representing 
other phases of ceramics will be organized and with their active coéperation the de- 
partment will become a large factor in the future development of the ceramic industries 
of the state. 

See also Bull. Amer. Ceram. Soc., 8 [4], 89 (1929). J. B. SHaw 


q 
* 


AMERICAN CERAMIC SOCIETY 


OLD 


i 


SCREENING 
METHOD 


INCREASET 
CAPACITY 


Did the Hum-mer pay? 


WENTY-FIVE per cent in- 

creased output from a 9-foot 
dry pan by simply replacing their 
old type screen with the modern 
Hum-mer Electric Screen. 

That is the result reported by 
the ceramic engineer of a fire 
brick manufacturer. 

At this plant, the former screen 
often returned as high as 50% of 
fines in the tailings to the dry pan 
—the thorough screening action of 
the Hum-mer reduced this to 5%. 


The W. S. Tyler Company 


Cleveland, Ohio 


Manufacturers of Woven Wire Screens 
and Screening Equipment 


Does a 25% increase in dry pan 
output pay? 

Tonnage increases such as this 
are typical of the Hum-mer. In 
addition, clay products manufac- 
turers report greatly improved 
quality of ware, and materially 
reduced grinding and screening 
costs. 

That's why more Hummers 
are used in the clay industry 
than all other types of screens 
combined. 


Hum-mer Electric Screen 


(When writing to aavertisers, please mention the JOURNAL) 
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(eramic Educational ‘Directory 


THE OHIO STATE UNIVERSITY 


Department of Ceramic Engineering, CoLumBusS, OHIO 
Curriculum—Ceramic engineering and technology. Advanced research in co- 
operation with State owned plants and Federal Government 
SIX INSTRUCTORS Head of Department: Antuur S. Watts 
Founded 1895 Research Professor: Gzorce A. BOLE 


NEW YORK STATE SCHOOL OF CLAYWORKING 
AND CERAMICS 
ALFRED UNIVERSITY, ALFRED, NEw YORK 


Curriculum—Ceramic Engineering, Ceramic Chemistry, Applied Art 
SEVEN INSTRUCTORS Founded 1900 Director: CHARLES F. BINNS 


RUTGERS UNIVERSITY 


NEw BRuNSWICK, N. J. 
Ceramic Department founded 1902 
Curriculum—Ceramic Technology and Engineering 
THREE INSTRUCTORS Director: Ggorcg H. BROWN 


UNIVERSITY OF ILLINOIS 


Department of Ceramic Engineering Founded 1905 URBANA, ILLINOIS 
Curriculum—Ceramic Engineering and Ceramics, the latter is a non-engineering course in 
the technology of ceramic products 


SIX INSTRUCTORS and a research associate Head of Department: C. W. PARMELEE 


IOWA STATE COLLEGE 


Department of Ceramic Engineering, AMES, Iowa 
Curriculum—Ceramic Engineering major, Ceramic Technology and Pottery subordinate 
THREE INSTRUCTORS Founded 1906 Head of Department: Paut E. Cox 


THE UNIVERSITY OF NORTH DAKOTA 


Department of Ceramics and Ceramic Engineering, GRAND Forks, N. D. 
Curriculum—Ceramic Art and Technology 
FIVE INSTRUCTORS Founded 1910 Director: A. W. GAUGER 


UNIVERSITY OF WASHINGTON 


Department of Ceramic Engineering, SEATTLE, WASHINGTON 
Curriculum—General ceramic engineering with research in ceramics and non-metallics 
Coédperation with the U. S. Bureau of Mines 

Founded 1918 


Director: Hewitt WILSON Assistant: J. H. Yates 


UNIVERSITY OF SASKATCHEWAN 


SASKATOON, SASK. 
Curriculum—Ceramic Engineering 


TWO INSTRUCTORS Founded 1921 Head of Department: W. G. WorcesTER 


PENNSYLVANIA STATE COLLEGE 
Department of Ceramics, School of Mines and Metallurgy 
STATE COLLEGE, PENNA. 


Curriculum—Ceramic Engineering 
Head of Department: J. B. SHaw Founded 1923 
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GEORGIA SCHOOL OF TECHNOLOGY 


ATLANTA, GEORGIA 
CERAMIC DEPARTMENT Curriculum—Ceramic Technology and Engineering 
TWO INSTRUCTORS Founded 1923 Director: A. V. Henry 


NORTH CAROLINA STATE COLLEGE OF 
AGRICULTURE & ENGINEERING 


RALEIGH, NORTH CAROLINA 
Department of Ceramic Engineering founded 1923 Curriculum—Ceramic Engineering 
TWO INSTRUCTORS Head of Department: A. F. GREAvES-WALKER 


WEST VIRGINIA UNIVERSITY 


MorRGANTOWN, W. Va. 
Ceramic option course founded 1924 
Curriculum—Chemical and engineering principles applied to ceramic manufacture 
TWO INSTRUCTORS AND TWO ASSISTANTS Director: W. A. KokHuer 


UNIVERSITY OF TORONTO 


TORONTO, CANADA 
Founded: University, 1827; Department of Metallurgy, Ceramic Division, 1925 
Curriculum—Ceramic Engineering and Technology 
TWO INSTRUCTORS Principal Instructor: RopERt J. MONTGOMERY 


MISSOURI SCHOOL OF MINES & METALLURGY 


OF THE UNIVERSITY OF MissouRI, ROLLA, Mo. 


Curriculum—Ceramic Technology and Ceramic Engineering 
TWO INSTRUCTORS 
Director: Cuas. H. FuLtTon Founded 1926 Head of Department: M. E. Ho_mgs 


LOUISIANA STATE UNIVERSITY 


BATON ROUGE, LA. 
Ceramic Department founded 1926 
Curriculum—Ceramic Engineering Head of Department: J. W. WuitTEMORE 


UNIVERSITY OF CINCINNATI 


CINCINNATI, OHIO 
Dept. School of Applied Art, Ceramic Dept. 
Curriculum—Co6éperative training in ceramic art and technology to develop 
designers for ceramic industries 
Founded 1926 Head of Department: Haroipv S. Nasu 


THE OHIO STATE UNIVERSITY 
Department of Fine Arts, CoL.uMBUS, OHIO 
Curriculum—Ceramic art and technology to train artists for the ceramic industries 


THIRTEEN INSTRUCTORS Head of Department: James R. Hopkins 
Founded 1927 Professor of Ceramic Art: ARTHUR E. Baccs 


UNIVERSITY OF OKLAHOMA 
NorRMAN, OKLAHOMA 
Dept. of Ceramics, School of Fine Arts Curriculum—Ceramic Art 
Founded 1927 Head of Department: Joun N. FRANK 


UNIVERSITY OF ALABAMA 


UNIVERSITY, ALABAMA 
Ceramic Option Course, Founded 1928 
Curriculum—Technical ceramic courses given by Dept. of Chemistry and Metallurgy 
TWO INSTRUCTORS Director: Stewart J. Luoyp Ceramics: T. N. McVay 
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PACIFIER 


No mystery. Zirconium Oxide. A 
carefully processed white pigment that 
stays white at high temperatures. 
Always the same. Low in cost. High 
in direct and indirect advantages. Proved 
by years of satisfactory performance. 
Analysis furnished. 


The Titanium Alloy Manufacturing Company 
Ceramic Materials Division 
6007 Euclid Avenue, Cleveland, Ohio 
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EDITORIAL 


SEARCH AND RESEARCH 


By CHARLES F. BINNS 


ABSTRACT 
Individual investigation is discussed and suitable laboratory operations are de- 
scribed and explained in detail. The minimum of equipment is presumed. 


Introduction 
The term ‘‘research’’ is by custom reserved for the type of 
investigation of which the object is a contribution to the 
sum of human knowledge. It is usually undertaken by a trained ob- 
server who is familiar with and skilled in the manipulation of laboratory 


Research 


processes, and it consists in the exploration of a field either only partially 
surveyed or entirely unknown. ‘The possibility of practical or financial 
value does not enter directly into consideration. It is true that in many 
instances, results have accrued which have proved to be of inestimable 
importance; that discoveries have been made which have contributed 
enormously to the comfort and safety of human life and that from these, 
large financial gains have been realized, but these are not the motives 
which prompt true research. 
129 
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There is another field, however, and one accessible to the inter- 
ested investigator who may not be qualified to undertake the 
effort described above. For convenience and contrast this may be called 
“‘search.’’ Search may be considered as an effort to extend one’s own 
knowledge of a subject. It is based, in part, on information supplied by 
previous workers but it proceeds without regard to the question of an 
original effort. It aims, not at the extension of human knowledge, but 
at the information of the searcher, himself. There are many workers in the 
field of ceramics to whom some guidance in experimentation may be of 
value and these lines are written in the hope that to these a small service 
may be rendered. 

Many artists and art lovers are tempted by the idea of producing pot- 
tery. They recognize in clay the ideal medium for self-expression but they 
also acknowledge that the art of decorative ceramics involves far more 
than the shaping of a plastic form. There are complications of colors 
and glaze and the mystery of the kiln. There is the ever-present risk of 
loss and the unavoidable fact that the last word always rests with the fire. 


Search 


Equipment Required for Pottery Search 

No one should embark on the endeavor without counting the cost and 
securing the minimum of equipment. A kiln is indispensable. ‘Taxile 
Doat says that a ceramist can no more work without a kiln, than a violinist 
without a bow. Several types of kilns are available and most of them 
are good. ‘They are adapted to different fuels and this is often the ruling 
consideration. A kiln fired with kerosene must have a strong draft and 
therefore a good chimney. Burners using fuel oil are available but a 
power blower is necessary and for these as well as for gas-firing no more 
than a simple escape flue is provided, thus avoiding the expense of a chim- 
ney. Gas is ideal but not always available. The temperature attainable 
governs the kind of work to be attempted. The portable type of kiln 
reaches only the low temperature at which faience can be produced. 
Beautiful results are accomplished at this temperature by many workers 
but the limitations are strict. Special mixtures of clays must be used and 
the glazes must be quite fusible. 

The studio may be any convenient room. It should be well lit by day 
or night and of course, furnished with heat and water. Electrical power 
is desirable but not indispensable. Power is used for wheels, mills, and 
compressed air, but at first, none of these will be called for. There should 
be floor space for half a dozen large bins or covered containers. Barrels 
or ash cans are good and are easily obtained. On suitable shelves there 
will be about a dozen tin cans with covers, of the type known as drug 
cans. Wide mouth glass bottles will contain the more valuable oxides 
which are used only in small quantities. Corks are better than stoppers 
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which often stick and are easily broken. Glass fruit jars are not good. 
The covers are always falling and breaking. Correct weighing is of vital 
importance. A good pair of counter scales, sensitive to one tenth of a 
gram should be provided. The pans should be loose and the smaller 
weights arranged for on a graduated sliding bar. The metric system 
should be used as the simplest. 

Electrically driven grinding mills are valuable, but glazes can be mixed 
and partially ground quite well in a Wedgwood mortar. The drawback, 
naturally, is the necessary expenditure of time and “‘elbow grease.” 

Clay mixing can also be done by hand if abundant time be given for 
soaking. Details of this operation would be out of place here and perhaps 
tedious. They are given in the textbooks. 


Knowledge of Materials as Required by a “‘Searcher”’ 


One of the chief needs of the worker who is limited by the available 
temperature of his kiln is a knowledge of blending clays and their asso- 
ciated minerals so as to produce a dense body mass of any desired color. 
There are some clays which fire to a good red and yield a dense body at 
cone 04 but few or none of buff or white. Ground flint and feldspar are, of 
course, available but neither will provide the necessary density. English 
china clay is the best foundation for a white pottery body but it is low in 
plasticity and very refractory. A light-colored ball clay, Kentucky or 
Tennessee, should supplement it or may even replace it if the darker color 
is not objectionable. 

If the body is to accept a glaze without disagreement it must contain 
from 25 to 30% of flint. What is to be done? There are two substances 
of which either or both will provide the answer. These are cryolite or 
kryolith and talc or steatite. Cryolite is a fluoride of sodium and alu- 
minum. It is highly fusible and can be obtained either natural or syn- 
thetic in powdered form. Steatite, magnesium silicate, was used in the 
early English china bodies and was called soapstone, because of its soapy 
feel. It is known as French chalk. 


Suggested Procedure 


As the object of this paper is to encourage search, no explicit directions 
or recipes will be given but a method will be suggested. Suppose that a 
mixture of china clay, ball clay, feldspar, and flint has been decided upon: 
This may be prepared in the dry state by a careful powdering of the clays 
and a thorough mixing. ‘The whole mass should be passed two or three 
times through a 20-mesh sieve. If a mechanical mixer is available the 
mix can be made in water and then dried and powdered This is the 
better way but it involves more time and trouble. A certain portion of 
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the dry clay body is now weighed and to it are added small quantities of 
cryolite or steatite. It is best not to use both at first and the quantities 
are gradually increased. 

The several mixtures are made up into small pats and numbered. Some 
worn out type is good for this. Use a little oil on the type. If the size 
is to be considered, make the pieces large enough to receive a measured line, 
about 5 cm. See that all the tests are well dried and set them in the 
kiln for firing. 

After firing, each piece should be tested with a steel point. An old 
pocket knife serves well for this but the point should be sharp. Note the 
respective hardness of the pottery and arrange the pieces in the order of 
their resistance. Make careful notes. Now break off a corner of each 
specimen and with a good lens examine the fractured surface. With a 
pen make a small ink blot on the fracture. Note the absorption of the ink. 
If the addition of the fluxes has been in excess some specimens will show 
blisters. These should be noted and discarded. The object of the range 
over which the tests are carried is to ascertain the possible limits of the use 
of the fluxes at a given fire. 


How to Design a Series 


A principle which is of great value to the searcher is that of the equi- 
lateral triangle. It may be applied to bodies, glazes, and colors and is 
worked out in the following manner. Suppose one wishes to find out all 
the possible variations to be derived from three glazes, each of which is of a 
simple hue, such as blue, red, and yellow. (Colors, being most easily under- 
stood, are chosen for the illustration.) A triangle is drawn and each side is 
divided into a number of equal parts; six is a convenient number. The 
points are connected by lines drawn parallel to each side, thus dividing the 
triangle into 21 small triangles each of which represents a mixture or blend. 
Suppose blue occupies the apex, red the lower left angle, and yellow the 
other. These are marked: the blue, A, the red, B, the yellow, C. No. 1 
will be A, only; then for No. 2, 8 parts of A are mixed with 2 parts of B; 
No. 3, 8 of A and 2 of C, and so on as shown in the table. The whole 
triangle is thus covered by a graduated series of colors, each parent fur- 
nishing its share in proportion to the amount used. This does not seem 
easy when described but the table should make it plain. 

The quantities are weighed out and each group mixed thoroughly and 
moistened as required. ‘They can then be set in their respective positions 
as a triangle on a tile and the whole gamut of possible variations is dis- 
played. If a greater refinement of colors is desired the number may be 
enlarged to ten or twelve divisions but, of course, the labor is correspond- 
ingly greater. 

This principle may be applied to any series of trials. In the case of a 
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body or glaze when a color is not the deciding point the parent members 
should be chosen for some definite characteristic such as, density, fusi- 
bility, texture, etc. Experimenting intelligently and over a wide range in 
this way saves untold delay and annoyance in firing. If one makes a single 
test, the period of the firing may be lost if the trial proves unsatisfactory, 
whereas in the single firing of a series, one or more members are almost 
sure to afford satisfaction. Further, by the preparation of only three 
sources the whole possible area may beexplored. Interesting results are ob- 
tained by using white at one angle and blue and green at the others. Except 
when white is used the parent colors should be about the same value. 


A(1) B(16) C(21) A B Cc A B Cc 
1 10 0 0 8 4 4 2 15 2 0 8 
2 8 2 0 9 4 2 4 16 0 10 0 
3 8 0 2 10 4 0 ) 17 0 8 2 
4 6 4 0 11 2 8 ) 18 0 6 4 
5 6 2 2 12 2 6 2 19 0 4 6 
6 6 0 4 13 2 4 4 20 0 2 8 
7 4 6 0 14 2 2 6 21 0 0 10 


Tools Required by Pottery Searcher 


The tools of experiment are important. Good work cannot be done 
without system and each tool has its proper use. Spatulas or palette 
knives, 8 or 10 inches long, glass slabs, bowls, and sponges are indispensable. 
A water bottle as is used in a chemical laboratory provides a means for 
adding water drop by drop when needed. 

An old magazine printed on glossy paper should be cut up so that each 
mixture may be weighed on to a separate sheet. It is wrong to weigh 
out several batches on the same paper. This seems obvious and yet the 
caut on has proved necessary. 

Careful marking is important. A small amount of black underglaze color 
is mixed with water and mucilage, using a little glycerine to prevent dry- 
ing out. ‘This is kept in a wide mouth bottle with a small camel hair brush. 
Marking should be systematic, using numbers with or without key letters. 
Arbitrary marks are soon forgotten and the aim should be to make the 
marks intelligible even after a lapse of years. Often one picks up a trial 
and finds that it could be used to advantage but the record cannot be found. 

A word on the technique of weighing may not be out of place. Repeated 
observations have shown that many workers will neglect the simplest di- 
rections and will use almost any tool that comes handy. The scales, 
which have already been mentioned, are fitted with leveling screws and 
care should be taken that these are properly used so that the beam hangs 
level both toward front and the sides. The weight on the slide increases 
toward the right, so that the weights are always placed in the right hand 
pan. Squares of smooth paper of equal weight may be used, one in each 
pan, but if the pans themselves are kept clean and bright this is not neces- 
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sary. For the larger quantities a tin scoop is best. ‘The material must 
never be poured from the can or the fingers used to make adjustments. 
A little experience will show how much should be taken on the scoop for 
50 grams. For the wide mouth bottles which contain the oxides and colors 
a steel spatula is necessary. The weight being adjusted, the bottle is 
held in the left hand and the spatula is inserted into the bottle, taking up a 
suitable amount of material. Placing this in the left-hand pan the swing 
of the needle is noted. Small adjustments are made by taking off or 
adding with the tip of the spatula. If the blade is held steadily it may be 
tapped gently with the right forefinger, thus causing small quantities, even 
minute particles, to fall. The material remaining on the blade can then 
be neatly returned to the bottle. The pan is cleanly emptied onto the 
waiting paper and so on until the weighing is completed. 

If the batch is to be ground on the mill, no mixing is necessary but other- 
wise and especially for a mixture which is to be fritted, there must be a 
thorough mixing. A sieve of, at the largest, 20-mesh should be used, as 
lumps are likely to escape even the mixing in a mortar. After using the 
sieve repeatedly, effective mixing may be done on a large sheet of smooth 
paper. The batch is placed in the center and a side of the paper is lifted 
in either hand. The mass can then be rolled backward and forward until 
the blending is complete. 

If one does not own a grinding mill, glazes can be prepared in a Wedg- 
wood mortar as already stated, but there is a correct method of doing this. 
Too much material must not be attempted at one time. If the whole 
batch of glaze is weighed out and mixed dry as described above, it may be 
ground in the mortar a part at a time. A beginning may be made with 
about one hundred grams. This amount is placed in the mortar and the 
water added little by little and with continued working of the pestle until 
the mass is the consistency of a thick paste. It should cling to the surface 
of the mortar and the sides of the pestle, flowing gently, but without any 
tendency to slop. ‘Too much water will prevent successful grinding be- 
cause the material cannot stay between the two surfaces. Every move- 
ment of the pestle must find a portion of the glaze between it and the 
mortar wall. A slow circular motion is kept up until the glaze paste seems 
smooth. It is then scraped out into a bowl and another portion is treated. 
Some glazes can be diluted and passed through a sieve but if fine materials 
have been used this is rarely necessary. An exception is when calcined 
clay has been used as is often necessary in a matt glaze. The calcined 
clay must be finely ground before use. 

The mortar method is best for alkaline glazes. ‘The soluble salt present 
cannot be properly ground on a mill because much of it is lost in the 
washing. 


New York Strate ScHoo, OF CLAYWORKING AND CERAMICS 
ALFRED, N. Y. 
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PAPERS AND DISCUSSIONS 


PORCELAIN MAKING IN CHINA! 
A New Turn to an Old Art 


By J. S. Lerspson 


ABSTRACT 
A brief description is given of the history of Chinese porcelain and of the methods 
and materials used by the Chinese at the present time in their manufacture of art and 
service porcelains. Reference is made to a factory in Shanghai, China, manufacturing 
dry-process electrical porcelain under American methods. 


Introduction 


According to Chinese history, the art of pottery making 
was highly developed in China some three thousand years 
before the Christian era, although porcelain as it is known today, dates 
back to the Han Dynasty from 206 B.c. to 25 a.p. It was during 
this period that the Chinese discovered the neces- 


History 


sary ingredients and invented the process of work- rf | 
ing them to make the ware called porcelain. | | | 
No authentic specimens of Chinese porcelain of a 8 | | 
period earlier than the Sung Dynasty (960 to 1279 a.p.) ° ieee ae 
are known to exist, but even at this period it is most ie OL 
le 50 


remarkable how the Chinese, working with such crude 
and variable ceramic raw materials, were able to [* | --—~ 
manufacture a product of such translucency and Ie 

artistic quality that today it is to be marveled at and i a ae 
it is reproduced only with great difficulty. 

The early porcelains were made almost exclusively 
for the Imperial families, although as far back as 
1280 a.p. when Marco Polo visited the southern part of China he reported 
that porcelains were being exported to various parts of the world. 

Porcelain manufacture was given its greatest impetus during the Ming 
Dynasty from 1368 to 1644 a.p. when great strides were made with new 
colors and new designs. Up to this time there were no decorations, all 
porcelains being covered with a plain white glaze having a bluish tinge, 
due evidently to firing under reducing conditions. 

Additional impetus was given during the Manchu Dynasty by the em- 
perors who took a fancy to porcelain so that we find extraordinary strides 
made during the reign of Kang Hsi from 1662 to 1723 and during the reign 
of Chien Lung from 1736 to 1791. 

In 1920, some 2000 years after the birth of porcelain, the materials used 


1 Presented at the Annual Meeting, AMERICAN CERAMIC SocrIETy, Chicago, IIL, 
February, 1929. (White Wares Division.) Received January 4, 1929 
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Fic. 1.—Chinese por- 
celain kiln 
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in the manufacture of the precious Ming vases were finding a new use in 
the manufacture of electrical wiring devices in Shanghai. 

Porcelain is manufactured today in a number of 
provinces throughout China, the most important dis- 
tricts which I had the opportunity of visiting in 1920 
being in Kiangsi, Fukien, and Hunan Provinces. 

With the exception of one factory, the Hunan Porcelain Company at 
Liling, Hunan Province, there was no semblance of any mechanical power 
employed in any of the porcelain factories. Unfortunately, I did not have 
the opportunity of seeing this Liling factory in operation as only a short 
time previous, several wings of the factory were destroyed during the fight- 
ing between the Northern and Southern Chinese soldiers. I did see, 


Present 
Manufacturing 


Fic. 2.—Pressing dry-process electrical porcelain. 


however, the remains of a small steam power plant, jaw crushers, ball 
mills, lathes, etc. "The ware manufactured by the Hunan Porcelain Com- 
pany was by far the best quality manufactured in Hunan Province al- 
though it did not compare with the best grades manufactured in China. 

In the district of Tehwa, Fukien Province, ware of excellent quality, 
comparing favorably with the best Chinese porcelains, are now manufac- 
tured only on a small scale although the industry flourished here at one 
time. There are several other districts in Fukien where porcelain is made, 
but the ware is of rather poor quality. 

By far the most important district for the manufacture of Chinese porce- 
lain is that in the city of King-Teh-Chin in Kiangsi Province, the porcelain 
center of China for the past thousand years. Of its 200,000 inhabitants, 
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practically 150,000 are engaged either directly or indirectly in the manufac- 
ture and marketing of porcelain. With possibly the single exception of the 
Kiangsi Porcelain Co., no single manufacturer in King-Teh-Chin includes 
all the operations of forming, firing, and decorating in his own factory. As 
a general rule one manufacturer will form and glaze his ware and then rent 
space in a kiln belonging to another for the firing. He will then sell his 
plain white glazed porcelain to the decorators. 


Kaolin Used 


Chinese porcelain is made essentially from a primary kaolin and a ma- 


Fic. 3.—Glazing booths. 


terial known as pe-tun-tse, formed by pulverizing a white firing felsitic 
rock. Searle gives the molecular formula of Chinese porcelains as 


0.40 to 0.5RO(AI,03)5.5 to 6Si0, 


with an average chemical composition as: 


SiO, 40.0 
Al,O; 22.2 
1.3 
Na,O 2.7 
K,0 3.6 
CaO 0.8 

100.6 


The kaolin used in the finest King-Teh-Chin porcelains originally came 
from the district of Kaoling in Kiangsi Province, and it was from the name 
of this district that our English word ‘‘kaolin’’ was derived. With the 
growth of the industry, however, new deposits were located and today most 
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of the kaolin for King-Teh-Chin comes from Sin Tse in Kiangsi Province. 

The kaolin is transferred to a pit, mixed with water and passed through 
a series of settling troughs to remove coarse particles. The partially re- 
fined clay slip is then run into settling tanks where the supernatant water 
is drawn off, and the thick slip transferred to drying pits lined with porous 
brick. When dried to the proper consistency, the kaolin is molded into 
bricks weighing about five pounds each, stamped with the name of the 
miner and shipped to King-Teh-Chin. 

The pe-tun-tse rock is mined both in open quarries and by driving tun- 
nels into the hillsides, depending of course on the extent of the overburden. 
The best grades of pe-tun-tse are jade-green in color, brittle, and trans- 
parent on thin edges while the poorer grades are found in various stages of 
decomposition down to a soft white rock than can be crushed between the 


Fic. 4.—Assembling wiring devices. 


fingers. A chemical analysis of pe-tun-tse is given in G. P. Merril’s Non- 
Metallic Minerals as: 


SiO, 73.55 


Al,O; 21.09 
CaO 2.55 
MgO 0.15 
Ignition loss 2.62 


99.96 


The selected rocks are reduced by hand hammers to about two-inch 
cubes and delivered to the pulverizing plants located along the hillside 
following the course of a stream. The pulverizing is accomplished by 
stamping for 24 hours in a mortar and pestle pulverizer with power derived 
from a water-wheel. ‘The mortar is made of granite holding a charge of 
fifty pounds, while the pestle which drops about forty times per minute 
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is made of wood and capped with a porcelain disk. An average pulveriz- 
ing plant contains 24 mortars and turns out about 1200 pounds of crushed 
rock per day. 

The pulverized material is made into a thin slip in an open air pit, stirred 
by hand with wooden paddles, passed through a settling trough and finally 
molded into brick similar to the method employed in the preparation of 
kaolin brick. 

Due to the lack of adequate rail transportation, the Chinese depend al- 
most entirely on their network of waterways for transporting clays. In 
certain districts the streams are so shallow that the Chinese resort to 
bamboo rafts capable of holding a load of only 1000 pounds of clay brick. 

In other districts, where waterways are not available, it is not uncommon 
for the clay to be transported by wheelbarrow or suspended from a bamboo 
pole on the shoulder of a coolie on a journey lasting two or three days. 

At the factories the kaolin and one or more varieties of pe-tun-tse, or 
perhaps one or more varieties of pe-tun-tse without any kaolin, are blended 
into wooden vats, the coarse particles are permitted to settle, and the slip 
containing the fine particles transferred to another vat. This refining is 
repeated a number of times, depending on the quality of ware desired, after 
which the refined mix is allowed to settle, the clear water drawn off, and 
the thick slip transferred either to saggers for drying to the proper con- 
sistency for the potter’s wheel, or into cloth bags weighted with stones so 
as to form a filter press. 

The plastic mix is then kneaded with bare feet, permitted to age for a 
day or two, and finally delivered to the potter for spinning his ware. 


Manufacture of the Ware 


The potter’s wheel is mounted on porcelain bearings and receives its 
momentum from the potter, who either by placing a stick in a hole near the 
circumference starts the wheel spinning, or else kicks it around with his 
feet. After spinning, the ware is air dried, placed again on the potter’s 
wheel, and turned down to the desired size and shape. 

The glaze, which the Chinese refer to as the flesh of the porcelain, the 
body representing the bones, is applied by dipping, spraying, or painting 
with a brush, depending on the shape of the piece to be glazed, and the 
effect desired. 

The atomizer most commonly used for spraying is nothing more than a 
small bamboo tube covered at one end with a layer of fine cloth. The 
covered end of the tube is dipped into the glaze so as to allow a small 
amount of the liquid to filter into the tube, which is then held close to the 
work and the glaze is blown out as a fine spray. 

For the crudest types of ware, children are employed to paint a simple 
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underglaze decoration on the raw ware. For the better class of ware, 
men are employed in decorating. 

With large vases of complicated design, it is not unusual for a skilled 
craftsman to spend weeks and even months completing one piece. 

Naturally, the formulas of bodies and glazes are carefully guarded, and 
handed down from generation to generation by father to son. 

All the colored oxides were formerly obtained in China, but now the more 
modern manufacturers resort to the purer oxides obtained principally from 
Germany and Japan. Due to the absence of mechanical grinders, the 
colors are ground by hand with a mortar and pestle, a process requiring 
several days for the grinding of a few pounds of colored frit. 

White glazes are made from the best grades of pe-tun-tse, softened by 
additions of limestone and alkalis from the ashes obtained by firing certain 
varieties of ferns. 


-Cleaning dry-process porcelains. 


After being glazed, the unfired porcelains are carried to the kilns where 
space is rented for the ware to be fired. As might be expected, the choice 
parts of the kiln where there is the least danger of being overfired or under- 
fired, command the highest prices. 

The saggers in which the porcelain is fired are made in special factories 
and sold to the ware makers. The sagger wall is made by cutting a strip 
of the plastic sagger mix from a block, wrapping it around a collapsible 
circular form, and kneading the ends of the strip together on a potter’s 
wheel. The bottom of the sagger is pressed into a steel ring and joined to 
the sagger wall by kneading with the fingers. 

Wood is used as a fuel and of the 125 kilns in King-Teh-Chin, about 100 
burn the wood from pine trees. The kilns are about 50 feet long with a 
combination wicket and fire box at one end and a chimney about 40 feet 
high at the otherend. The width of the kiln at the fire box end is about 
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25 feet, but this narrows down to about 7 feet toward the chimney end. 
Firing is completed in about 36 hours, at a temperature of approximately 
1400°C. The Chinese fireman depends almost entirely on his eye to de- 
termine the kiln temperature, and as a result, kiln losses are frequently very 
high. Evidence of kiln losses is seen in the mountains of scrap and in the 
porcelain lined river beds around porcelain manufacturing districts. 

At the unloading of a kiln, the various ware makers are around to claim 
their porcelains which they identify by marks on the saggers and also by 
the trademarks on the porcelains themselves. 


Fic. 6.—Updraft potter's kiln. 


Electrical Porcelain in China 


With this background of China’s five thousand years of pottery pro- 
duction and the excellence of Chinese art and service porcelains, the writer 
was called upon to introduce the production of electrical porcelain, a new 
phase of an old art brought into existence by one of the most modern and 
gigantic of industries, electrical apparatus manufacture. This introduc- 
tion of electrical porcelain was started in Shanghai in 1920. 

Naturally the specific requirements of electrical porcelain production 
are somewhat different from those of the art and service porcelains made 
for so many years in China. 

After being accustomed to thinking of electrical porcelain in terms of ball 
clay, china clay, flint, and feldspar, it was somewhat disturbing at first 
to be reduced to practically nothing but kaolin and pe-tun-tse as body 
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materials. The Chinese materials, however, were found suitable for the 
manufacture of electrical porcelain and satisfactory dry-process bodies were 
developed using approximately 20° kaolin and 80% pe-tun-tse. The 
fine grinding of the pe-tun-tse gave it sufficient plasticity to correspond to 
the plasticity of a mixture of plastic ball clay and nonplastic quartz and 
feldspar so that the final porcelain body was found to mold quite well in 
steel dies. Due to the numerous disturbing elements throughout China 
cutting off sources of supply, it was found necessary to change formulas 
rather frequently. 

The porcelain mixture was prepared in a blunger, passed through a 120- 
mesh vibrating screen and then filter pressed at a pressure of 80 pounds 
per square inch as compared to the Chinese method of stirring the mix by 
hand with wooden paddles, removing the coarse particles by repeated 
settlings, and removing the excess water by drying in saggers. 

The filtered cakes were dried in a steam drier, moistened with the neces- 
sary amount of water required for dry-process work, and then passed 
through a pulverizer, a method quite unknown to the Chinese. 

For pressing the porcelain parts, screw presses operated by men were 
used for the heavier porcelains, while lever presses operated by women were 
used on smaller work. 

After drying in a steam-heated drier, the dry porcelains were cleaned and 
then glazed by spraying in mechanically-driven glazing booths. Although 
the atomizers were operated with compressed air, the principle of spraying 
was the same as that of the old Chinese atomizer made of a bamboo tube 
previously described. 

The glaze formula corresponded to the formula of Seger cone 4, using 
Chinese limestone, kaolin, and quartz, and Japanese feldspar, ground to- 
gether in a ball mill. 

The ware was fired in 36 hours to cone 10 in an updraft potter’s kiln 
using Japanese coal as fuel. Temperature measurements were taken with 
Seger cones in addition to a recording pyrometer with thermocouples in 
three parts of the kiln. The introduction of a pyrometer was quite an in- 
novation in the history of porcelain making in China as the usual practice 
of the Chinese fireman in determining temperatures was to spit on a porce- 
lain disk built into the wall of the kiln and to observe how the spit re- 
bounded. ‘This disk was exposed to the heat in the kiln and reddened as 
firing progressed. 

With brass parts imported from America, wiring devices of American 
design were assembled on the Chinese-made porcelains primarily for Chi- 
nese consumption. 


GENERAL ELECTRIC COMPANY 
ScHENEcTADY, N. Y. 
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BRITISH CERAMISTS VISIT AMERICA 


They came April 28. They said they crossed the sea westward as comfortably as 
“live trout in a lime basket.’’ They left us May 18. We hope none wil! cross the sea 
eastward by rail. 

While here not one of the 58 was indisposed, maimed, or made languid notwith- 
standing the ‘‘one night stand tour”’ with a banquet plus at each place. 

They expected to find braggarts here; instead they found American ceramists willing 
to let their plants, processes, and products speak for themselves; and plenty they did 
tell if the comments of the Britishers are correctly interpreted. 

Courteous, intelligent, and accustomed to success were the British and they caused 
Americans to act their best. 


Hotel Pennsylvania, New York. 
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A fair exchange of information, a sure cementing of friendships and plans for work- 
ing together resulted from this visit. These are worth today all that they cost in effort 
and money to obtain and they will accrete themselves many fold with passing time. 

We wish them to have an album of those who entertained them. 
are less than 50% successful in the compiling of this album 

May these visits be continued. They are profitable. 


We regret that we 


— 


Roof Garden—Hotel Pennsylvania, N. Y 


English Ceramists Land Safely 


A cablegram addressed to George A. Bole, President, AMERICAN CERAMIC SOCIETY, 

was received in Columbus, May 29. 

Meltham Silica Firebrick Co., Ltd., 

Meltham, nr. Huddersfield, 

England 

From homeland greet you and your members in happy memoirs of our wonderful trip. 

(Signed) W. J. GARDNER, President 

Ceramic Society of England. 
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American Ceramic Society 
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President, Federal Seaboard 
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Ross C. Purpy 


Secretary, American Ceramic 
Society, Columbus, Ohio Di 
rector, British Tour in America 


MACDONALD C, Booze 
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New York Reception Committee 


G. H. Brown 


Director, Ceramics Depart 
ment, Rutgers University 
New Brunswick, N. | Secre 
tary N J Clay Workers 
Association. Chairman, Com 
mittee on Programs, British 
Ceramic Tour. Past President 
American Ceramic Society 


BOLE 
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President, American Ceramic 
Society Secretary, Ohio Cr 
ramic Industries Assn 
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F. A. CARDER 


Vice-President and Mana- 
ger, Steuben Division, Corn- 


ing Glass Works, Corning, 


W. K. McAFEE 


President, Universal Sani 
tary Mfg. Co., New Castle, 
Pa. President, Ohio Ceramic 
Industries Association. 


B. MIFFLIN Hoop 


Past President, American 
Ceramic Society. B. Mifflin 
Hood Brick Co., Atlanta, Ga. 


HAROLD F. DINGLEDINE 


President, Canadian Na- 
tional Clay Workers Associa- 
tion. Production Manager, 
National Sewer Pipe Co., Ltd., 
Hamilton, Ont., Canada. 


J. M. McKIn.ey 


President, American Refrac 
tories Institute. Vice-Presi- 
dent, North American Refrac 
tories Co., Cleveland, Ohio 
Trustee, American Ceramic 
Society. 


C. A. BLOOMFIELD 


Founder of Ceramic Educa- 
tion in New Jersey, Metuchen, 
N. J. 
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New Jersey Committee 


D. P. Forsr F 


Manager, Robertson 
Tile Works, Morristown, N. J. 
Past President, N. 
Workers Association. 
man, Trenton Committee, 
British Tour Program 


A. WHITAKER 

General Superintendent, 
General Ceramics Co., Keas- 
bey, N. J. 


Joun A, CAMPBELL 


Pres. The Trento1 Potteries 
Co., Trenton, N, J. 


Grorce SIMCOE 


Edgars Plastic Kaolin Co., 
Metuchen, N. J. 


R. L. CLARE 


Past President, American 
Ceramic Society. Seaboard 
Federal Terra Cotta Coa., 
Woodbridge, N. J. 


C. W. CRANE 


Crossman Co., South Am- 
boy, N 
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A. Foutz C. F. GEIGER 


President, Lambertville Pot The Carborundum 


D. WM. SCAMMELI tery Co., Lambertville, N. J Perth Amboy, N. J. 


Scammell China Co., Tren 
ton 


A. STAUDT 
President, Perth Amboy 
Tile Works. Perth Amboy 
N. J Division of Rossman 


LESLIE BROWN Baltimore-Philadelphia 
Lenox, Inc., Trenton, N. J Committee Coats 


E. C. Hitt L. J. TROSTEL W: J. STEPHANI 
Member, Board of Trustees Chief Chemist, General Re Mer., O. W. Ketchum Terra 

American Ceramic Society fractories Co., Baltimore, Md Cotta Works, Crum Lynne, Pa 

Conkling- Armstrong Terra Chairman, Refractories Divi 

Cotta Co., Philadelphia, Pa sion, American Ceramic Society 
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E. pEF. Curtis B. T. SWEELY R. F. GELLER 


Member, Board of Trustees, Member, Board of Trustees, The Abrasive Company 
American Ceramic Society American Ceramic Society Philadelphia, Pa 
Philadelphia Museum of In Baltimore Enamel and 
dustrial Art, Philadelphia, Pa. Novelty Co., Baltimore, Md 


Thomas F. Armstrong, Pres., Conkling-Armstrong Terra Cotta Co., Philadelphia 
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Factory Office and Studio, Conkling- Armstrong Terra Cotta Co., Philadelphia, Pa 


Interior Yard, Conkling-Armstrong Terra Cotta Co., Philadelphia, Pa, 
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LOCKE INSULATOR CORPORATION 


Locke porcelain was first marketed in 1894. For 35 years Locke engineers, with 
every facility for research, have striven to improve both material and design and to 
determine from study of operating conditions, the particular design best fitted to given 
loads and climatic conditions. 

The Locke plants at Baltimore, Md., and Victor, N. Y., have a combined capacity 
of 40 kilns. 

The plant reception committee included K. A. Hawley, chief engineer, W. A. Weldon, 
D. H. Rowland, H. O. Jensen, Clarence Springer, R. McCoy, J. A. Robertson, and 
Oscar Christensen. 


Front row, left to right: John A. Le Mieux, James F. Toy (Gen. Mgr.). Back row, left to right 
E. L. Crosby, H. G. Cooper, Walter Harvey, J. M. Weaver. 
Locke Insulator Corp., Baltimore, Md. 


Locke Insulator Corporation, Baltimore Plant 
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GENERAL REFRACTORIES COMPANY 


Founded in 1911, the company has steadily increased in size until now it is the 
second largest company producing refractories in the United States. 

The company operates 15 plants manufacturing fire clay, silica, diaspore, magnesite, 
chrome, and acid-proof brick as well as several high temperature cements. 

The Baltimore plant manufactures magnesite and chrome brick exclusively and a 
high temperature chrome cement. This works is located at the port of Baltimore in 
order that advantage may be taken of the excellent harbor facilities. A greater part 
of the raw materials is imported and an appreciable tonnage of the finished product 
is exported. 

At the Baltimore works is located the central research and testing laboratories of the 
company. These laboratories are equipped with very modern and advanced types of 
apparatus for carrying on physical, chemical, and microscopic research on the com- 
pany’s varied line of refractory products. 


L. J. Trostel, A. W. Anson, J. C. Hanawalt, M. L. Bell, R. P. Heuer. 
General Refractories Co., Baltimore, Md. 


General Refractories Co., Baltimore Works. 
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Carr-Lowrey Glass Company, Baltimore, Md. 


Standard Sanitary Mfg. Co., Baltimore Works. 
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Washington Committee 


G. K. Burcgss H. G. ScuurgcHT 

Research on Terra Cotta, 
Bureau of Standards, Wash 
ington,.D. C. 


Director, Bureau of Stand- 
ards, Washington, D. C. 


R. A. HEINDL 


Refractories Investigation, 
Bureau of Standards, Wash 
ington, D.C. Chairman, 
Washington Committee. 


R. T. 


Bureau of Standards, Wash- 
ington, D.C. Past President, 
American Ceramic Society. 


K. LANGENBECK Dr. E. W. WASHBURN 
616 McGill Blidg., Wash Chief, Division of Chemis- 
ington, D.C. Past President, try, U. S. Bureau of Stand- 


American Ceramic Society. ards, Washington, D. C. 
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Pittsburgh Committee 
MELLON INSTITUTE OF INDUSTRIAL RESEARCH 


Mellon Institute, the System of Practical Coédperation between Science and Indus 
try, was conceived in principles laid down by Robert Kennedy Duncan for the creation 
of new knowledge by scientific investigation. The institution was founded by Andrew 
W. and Richard B. Mellon, whose constant interest has contributed in large measure 
to its success. 

The objects of Mellon Institute are (1) coéperation between science and industry, 
to bring to industries the benefits of the latest developments of scientific research; (2) 
establishment for scientists of an adequate medium for self-expression through pro- 
vision of facilities for research; (3) beneficence to humanity by additions to the mass of 
human knowledge. 

The Industrial Fellowship System is organized on a contract basis, the problem being 
proposed by a person, company, or association. The scientist to carry on the investi 
gation is engaged by the Institute for a period of at least one year. The results ob 
tained belong exclusively to the donor and only one investigation is carried out on a 
particular subject at any one time. 

The Institute is primarily an industrial experiment station, but its organization is 
such that the Fellows are enabled to obtain a broad training in research methods and 
in special subjects of technology. The Department of Pure Research, a most important 
part of its activities, is devoted to the prosecution of research not suggested by industry, 
but planned as a background and source of stimulus for industrial research. 

This year, the eighteenth since the establishment of the Institute at Pittsburgh, the 
total funds paid by Fellowship donors, including both companies and associations, in 
support of investigations was $800,083.58, an increase of $98,399.39 over the payments 
of last year. The number of scientists on Fellowship problems has increased to 173 
The total number of publications during the calendar year 1928 was 159, including 25 
U. S. patents. 

At the close of the fiscal year, 62 distinct problems were under investigation. The 
problems in ceramics and related fields in operation during the year 1928-29 include 
the following Fellowships: composite glass, enamels, flat glass, foundry practice, glass 
production, insulating glass, Portland cement, refractories, silicate, slag, and vitrified 
sewer pipe. 


Mellon Institute of Industrial Research, University of Pittsburgh, Pittsburgh, Pa 
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. 
A. SILVERMAN 
E. R. WEIDLEIN : E. W. TILLOTSON 
Direc Mell I Head, Dept. of Chemistry, ; 
p Pa on Univ. of Pittsburgh, Pitts- Past President, American 
ittsburgh, Pa. burgh, Pa. Chairman, Western Ceramic Society. Assistant 
Pennsylvania Committee Director, Mellon Institute 
Pittsburgh, Pa 
Pittsburgh Station U. S. Bureau of Mines 
2 


Westinghouse Research Laboratory, East Pittsburgh, Pa. 


ACTIVITIES .OF SOCIETY 


7) 


A general view of the laboratory interior at Westinghouse Electric Co 


East Pittsburgh, Pa 


KDKA, Pioneer 


broadcasting station of the world, Westinghouse Electric Co 


East 


Pittsburgh, Pa. 
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H. M. KRANER 
Westinghouse Electric & 
Manufacturing Co., E. Pitts- 
burgh, Pa. 


J. E. Lewis 


President, Harbison-Walker 
Refractories Co., Pittsburgh, 
Pa. 


S. M. KINTNER 


Manager, Research Labora- 
tories, Westinghouse Elec- 
tric and Manufacturing Co., 


East Pittsburgh, Pa. 


Frep A:.HARVEY 


Vice-President, American 
Ceramic Society. Research 
Engineer, Harbison- Walker 
Refractories Co., Pittsburgh, 
Pa. 
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E. H. Fritz 


Works Manager, 


Derry, Pa. 


KENNETH SEAVER 


Derry 
Plant, Westinghouse Mfg. Co., 


Sales Manager, Harbison 


Walker Refractories Co 
burgh, Pa 


, Pitts- 
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4 
WALKER REFRACTORIES (0, 


ate WORKS & | LABORAT ORY. - — 


Control Laboratory of Harbison-Walker Refractories Co., Hays, Pa. 


Silica brick plant at Mt. Union, Pa. 
Harbison- Walker Refractories Co. 


Kiln room interior —tunnel kiln at Harbison-Walker Refractories Co., Clearfield, Pa 


e . 
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Ganister quarry near Mt. Union, Pa. 
Harbison- Walker Refractories Co 


Ganister flow with view of Juniata River, near Mt. Union, Pa. 
Harbison-Walker Refractories Co. 
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Mount Union Plant, U. S. Refraétories Corp. 


U. S. Refractories Co., Mt. Union Plant. 


B. E. WHITESELL J. Sports McDoweu1, A. W. Kimes 
Ceramic Engineer, Kier Fire Director of Research, Har- President and Editor, Glas 
Brick Co., Pittsburgh, Pa bison- Walker Refractories Co., Budget, Pittsburgh, Pa 


Pittsburgh, Pa. Reception 
Comm., Western Pennsylvania 
Committee. 
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Kier Fire Brick Co., Salina, Pa. 


Layout and Storage Platforms, Kier Fire Brick Co., Salina, Pa. 


Lancaster Brick Co., Lancaster, Pa. 
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Lancaster Iron Works, Lancaster, Pa. 


Beaver Falls, Pa., Committee 


Ben D. Harpesty F. W. WALKER Artuur E. Mayer 

Chairman of Foard, Rossman 
Corporation, Beaver Falls, Pa. 
Past President, American Ce 
ramic Society. 


President, Mayer China 


Superintendent, Mayer China 
i Co., Beaver Falls, Pa. 


Co., Beaver Falls, Pa. Chair- 
man, Beaver Falls Committee. 


J. M. Smita Wa rer S. MavER J. B. 
President and ‘Treasurer, Vice-President, Mayer China Prof. of Ceramics School of 
Shenango Pottery Co., New Co., Beaver Falls, Pa. Mines, Pennsylvania State 


Castle, Pa. College, State College, Pa. 
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R. A. HORNING Louris INGRAM P. D. HELSER 
Manager, Armstrong Cork President, Ingram-Richard- Vice-President, Eljer Com- 
Co., Beaver Falls, Pa son Mfg. Co., Beaver Falls, Pa. pany, Ford City, Pa. 


Ingram-Richardson Mfg. Co., Beaver Falls, Pa. 
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Mayer China Co., Beaver Falls, Pa. 
East Liverpool, Ohio, Committee 
W. A. WELLS 
General Manager, Homer 
Laughlin China Co., Newell, 
Ja. 
ERNEST RICHARDSON A. V. BLEININGER 
Director of Research, 
: Vice-President and Trea Homer Laughlin China Co., 
surer, Ingram-Richardson Mfg. Newell, W. V: P; Presi 
dent, American Ceramic 
Society 


F. H. RHEAD 


Homer Laughlin China Co., 
Newell, W. Va. 
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St. Louis Committee 


A. M. MENZIE N.S. C. Watsu 


Secretary, Missouri Refrac- Vice-President, Mississippi 
tories Assn., Louis, Mo Glass Co., Refractories Di 
vision, St. Louis, Mo. 


F. E. Bauscu 
Engineering Equipment, St. 
Louis, Mo., Chemical Bldg 
Chairman, St. Louis Section, 
American Ceramic Society. 


J. H. McKgLvey 


Vice-President, Laclede- 
Christy Clay Products Co., 
St. Louis, Mo. 


W. J. WESTPHALEN T. M. PIERCE 


Vice-President and General Counsel, Missouri Refrac 
Manager, Laclede-Christ y tories Institute, St. Louis, Mo. 
Clay Products Co., St. Louis, and Wabash R. R. 

Mo. 
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J. L. GReEN CHARLES W. PARKER 


President, Laclede-Christy _ General Manager, Mis- 
Clay Products Co.. St. Louis sissippi Glass Co., Refractories 
Mo. Division, St. Louis, Mo 


L. C. Hewitt 
Laclede-Christy Clay Prod 
ucts Co., St. Louis, Mo. 


J. E. Taussic 


President, Wabash R, R., 
St. Louis. 


W. C. MAXWELL R. M. SIEVERS 


Vice-President in Charge of _ District Sales Megr., Har- 
Traffic,},Wabash R. R., St. bison-Walker Refractories Co., 
Louis, St. Louis, Mo, 
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J. L. CRAWFORD CLARENCE H. KinG G. W. Jones 
Ceramic Engineer, Laclede President, Evens and How- Secretary-Treasurer, Evens 
Christy Clay Products Co., ard Fire Brick Co., St. Louis, and Howard Fire Brick Co., 
St. Louis, Mo. Mo St. Louis, Mo 
County Plant of Evens and Howard Fire Brick Co., North and South Roads, Clayton, 
St. Louis County, Mo. 
Mexico and Farber, Mo., 
Committee 
A. P. J. B. ARTHUR 
President, A. P. Green Fire Vice-President, A. P. Green 


Brick Co., Mexico, Mo. Fire Brick Co., Mexico, Mo 
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A. P. Green Plant No. 1, Mexico, Mo 


A. P. Green Plant No. 2, Mexico, Mo 


D. H. KrREvuTZzER H. B. PLUNKETT J 


HARRISON Brown 


Treasurer, A. P. Green Fire Sales Manager, A. P. Green »ecretary, A. P. Green Fire 
Brick Co., Mexico, Mo Fire Brick Co., Mexico, Mo Brick Co., Mexico, Mo. 
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C. O. MCNAMEE 


>eneral Manager, Fulton 

ok C Professor, Ceramics, Mis- 

Fire Brick Co., Fulton, Mo souri School of Mines, Rolla, 
Mo 


L. U. NICKELL 


President, Fulton Fire Brick 
Co., Fulton, Mo. “Uncle 
Luther” is the Dean of Mis- 
souri Fire Brick Manufac- 
turers. 


Farber Plant, North American Refractories Co., Farber, Mo, 
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Central Ohio 
Committee 


J. L. Murpny G. W. DENISON 


Member, Board of Trustees, 


President and General Mana- American Ceramic Society. T. B. ANDERSON 


veis agen Brick Co., Vice-President and Gen. Mgr., Manager, Pope-Gosser China 
Ohio Clay Co., Cleveland, Ohio. Co., Coshocton, Ohio. 


C. J. Kirk C. L. SEBRING 
; New Castle, Pa., President, President and Treasurer, 
¢ ambridge Sanitary Manufac- Sebring Pottery Co., Sebring, President, Fraunfelter China 
turing Co., Cambridge, O. Ohio. Co., Zanesville, Ohio. 


Grorce E. FRAUNFELTER 


Cambridge Sanitary Mfg. Co., Cambridge, Ohio. 
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V. J. Rozxnm FRANK M. RANSBOTTOM NELSON McCoy 


_ Research Ceramist and En- Treasurer, Robinson-Rans- President and General Mana- 
gineer, Sebring Pottery Co., bottom Pottery Co., Rose ger, Nelson MeCoy Sanitary 
Sebring, Ohio. ville, Ohio. Stoneware Co., Roseville, Ohio 


Partial View of Plant of National Fire Proofing Co., East Palestine, Ohio. 


Office Building, National Fire Proofing Company, East Palestine, Ohio. 
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R. P. HeRROLD 


President, Mosaic Tile Co., 
Zanesville, Ohio. 


J. J. F. BrRanp 


Hydraulic Press Brick Co., 
Roseville, Ohio. 
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M. H. Linn 
President and Gen. Mer., 


Zanesville Stoneware Co., 
Zanesville, Ohio. 


J. D. MARTIN 


Straitsville Impervious Brick 
Co., New Straitsville, Ohio. 


Gero. C. EARLE 


Hydraulic Press Brick Co., 
Roseville, Ohio 


Guy Crooks 


President and General Mana- 
ger, Crooksville China Co., 
Crooksville, Ohio. 


173 
¥ 
hd 
| 
) 
if 


174 ACTIVITIES OF THE SOCIETY 


a 
| 
C. F. Terrt E. T. A. KLINEFELTER 
General Manager, Claycraft _Consulting Ceramic 
Mining & a. gineer, Columbus, Ohio. Past U. S. Bureau of Standards, i 
President, American Ceramic Columbus, Ohio. 
7 Society. 
ae 
! 


O. W. RENKERT R. B. KEPLINGER 

President and General Mana Vice-President in Charge 

ger, The Metropolitan Pav of Production, Metropolitan 
ing Brick Co., Canton, O. Paving Brick Co., Canton, O. 


Manager and Treasurer, The 
Stark Brick Co., Canton, Ohro. 
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A. S. Watts 


Head, Ceramic Dept., Ohio 
State Univ., Columbus, Ohio. 
Past President, American Ce- 
ramic Society. 


F. M. HARTFORD 


Harrop Ceramic Service Co., 


Columbus, Ohio. 


H. B. HENDERSON 


Treasurer, American Ce- 
ramic Society. Works Mana- 
ger, Standard Pyrometric 
Cone Co., Columbus, Ohio. 


C. B. Harrop 


President, Harrop Ceramic 
Service Co., Columbus, Ohio. 


Gro. 5. Brusu 


Vice-President and General 
Manager, The Brush Pottery 
Co., Zanesville, Ohio. 
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E. ScHRAMM Wm. CANNAN, JR 
Research Chemist, Onon- Onondaga Pottery Co., Syra 
daga Pottery Co, Syracuse, cuse, N. Y 
B. E. SALISBURY 
President, Onondaga Pottery 
Co., Syracuse, N. Y. 
Western New York and Canada Committee 

j 

{ 


G. C. Keira 


Dr. FRANK J. TONE 
Secretary, Canadian Na 


Carborundum 
tional Clay Workers Asso 


C. F. Binns 
President, 
Road, 


School of Clayworking and Co., Niagara Falls, N. Y ion: 
Ceramics, Alfred, N. Y. ciation, 49 Toronto 

Toronto (10), Canada. 
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Roster of the Ceramic Society of England Tour in America 


H. T. Arrowsmith, J.P., C.C., T. Arrowsmith & Sons, Burslem, Stoke-on-Trent. 

Col. Harry Johnson, D.S.O., T.D., J.P., H. & R. Johnson, Ltd. Highgate Tile Works, 
Tunstall, Stoke-on-Trent. 

Joseph Burton, Pilkington’s Tile & Pottery Co, Ltd., Clifton Junction, nr. Man- 
chester. 

F. C. Johnson, Alfred Meakin Ltd., Royal Albert Potteries, Tunstall, Stoke-on-Trent 

Edward Sadler, Mrs. Sadler, Newlands, Watlands Ave., Wolstanton, Staffs 

Walton Stanley, J.P., 5, Winton Square, Stoke-on-Trent. 

Sir William John Jones, K.B.E., Lady Jones, Miss Jones, 17 Victoria Street, West- 
minster, London, S.W.1. 

J. Steventon, Royal Pottery, Burslem, Stoke-on-Trent. 

A. V. J. Dennis, 217, King Street, Fenton, Stoke-on-Trent. 

Albert H. Carder, C. Carder & Sons, Leys Pottery, Brierley Hill, S. Staffs 

John Adams, Carter, Stabler & Adams, Poole, Dorset 

Bjorn Holmstrém, Gefle, Méirter Olofsgatan 9, Sweden 

P. B. G. Johnston, Pountney & Co., Ltd., Bristol. 

Ronald William Sherwin, H. & R. Johnson Ltd., Tunstall. 

H. E. Wood, Doulton & Co. Ltd., Burslem. 

J. E. Beswick, John Beswick, Gold Street, Longton, Stoke-on-Trent 

Dr. J. W. Meller, F.R.S., Sandon House, Regent Street, Stoke-on-Trent. 

Mrs. Emma Mellor, Sandon House, Regent Street, Stoke-on-Trent 

R. E. Elford, Carter & Co., Poole 

Counsellor Mrs. Henry Wood, Gorsefield, High Lane, Burslem, Stoke-on-Trent. 

Miss Lomas, J. & J. Dyson Ltd., Griffs Fireclay Works, Stannington, nr. Sheffield. 

Mrs. Grimwade, Fairlands, Trent Vale, Stoke-on-Trent. 

Mrs. West, Derbyshire Silica Firebrick Co. Ltd., Friden, Hartington, nr. Buxton. 

G. V. Evers, E. J. & J. Pearson Ltd., Stourbridge. 

W. J. Gardner, Meltham Silica Firebrick Co. Ltd., Meltham, nr. Huddersfield. 

J. E. Benn, The Leeds Fireclay Company Ltd., Wortley, Leeds 

Norman Stein, Mrs. Stein, John G. Stein & Co., Ltd., Bonnybridge, Scotland 

William Herbert Warren, Gas Light & Coke Company, Gas Works, Nine Elms Lane, 
South Lambeth, S.W.8 

Frank West, M.I.Mech. E., Derbyshire Silica Firebrick Co. Ltd., Friden, Hartington, 
nr. Buxton 

Russel Mervyn Doidge, B.Sc., F.I.C., Douglas Firebrick Company, Dalry, Aryshire 

Roland Cullinan, The Potteries, Olifantsfontein, Transvaal. 

Miss G. Hulme (Dr. Mellor’s Secretary), N. S. Technical College, Stoke-on-Trent 

J. Holland, Mrs. Holland, Pickford Holland & Co. Ltd., Eclipse Ganister Works, 
Attercliffe Road, Sheffield. 

Thomas Bottomley Johnston, The Leeds Fireclay Company Ltd, Wortley, Leeds 

Alex. Lomas, F.G.S., F.E.S., J. & J. Dyson Ltd., Griffs Fire Clay Works, Stannington, 
nr. Sheffield. 

Major Edward Stuart Clark, Llay Hall Colliery Co., Llay Hall, nr. Wrexham 

Percy Stuart Devereux, Managing Director, British Abrasive Wheel Co. Ltd., Tinsely, 
Sheffield. 

G. A. Hodson, Hathern Station Brick & Terra Cotta Co., Loughborough 

G. Norman Hodson, Loughborough. 

A. H. Stephenson, J.P., Mrs. Stephenson, Globe Brick & Tile Co, Garrison Lane, 
Birmingham. 

Thos. Mosedale, Brickmaker, Davyhulme, Urmston. 
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Thos. Mosedale, Jr., Davyhulme, Urmston. 

Wm. Nock, Mrs. Nock, Holly Lane Brickworks, Erdington, Birmingham. 

Fred. C. Stedham, Webber & Stedham, Slate Merchants, Brick & Lime Mfrs., 22 
Market Street, Torquay. 


NEW MEMBERS RECEIVED FROM APRIL 1 TO MAY 1 


CORPORATION 
King Machine & Manufacturing Co., 1171 East 32nd St., Los Angeles, Calif., F. Y. 
Pearne, representative. 


PERSONAL 


Miguel Alejandro, Apartado de Correos 728, Barcelona, Spain, Consejero Delegado de 
la Compania Espanola. 

Mario Ceresini, 6033 Wentworth Ave., Chicago, III. 

Jos. S. Gregorius, Research Engineer, Pittsburgh Plate Glass Co., Creighton, Pa. 

Joseph F. Klekotka, Ceramic Chemist, Room 215, Industrial Bldg., Bureau of Standards, 
Washington, D. C. 

Walter H. Pink, 14 Ardoven Place, London, Ont., Canada, Foreman of the Enameling 
Dept., London Foundry Division, General Steel Wares, Ltd. 

J. G. Pittenger, Auditor, Homer Laughlin China Co., Newell, W. Va. 

Norman W. Welch, 611 Architects Bldg., Los Angeles, Calif., Secretary-Manager, 
Clay Products Institute of Calif. 

Merrill C. Sondles, 618 Taylor Ave., Cambridge, Ohio, Superintendent, Atlas-Globe 
China Co. 

H. L. Stokely, Valley Clay Products Co., Brownsville, Texas. 

Waldemar Weyl, c/o Kaiser-Wilhelm-Institute for Silikat-Forschung, Faradayweg 16, 
Berlin, Germany. 


STUDENT 


Howard Failmezger, Rutgers University, New Brunswick, N. J. 
William W. Meyer, Stanford University, Stanford, Calif. 

R. M. Schild, Iowa State College, Ames, Iowa. 

Chauncey L. Smith, Rutgers University, New Brunswick, N. J. 


Membership Workers’ Record 


CORPORATION STUDENT 

F. A. McCann 1 G. H. Brown 2 

W. F. Dietrich l 

PERSONAL D. A. Moulton 1 

A. V. Bleininger 

J. L. Carruthers l Total 4 

W. M. Cohn 1 Grand Total 15 
L. J. Frost 1 
R. A. Heindl 1 
H. R. Straight 1 
Office 4 
10 


Total 
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NOTES FROM THE CERAMIC SCHOOLS 


University of Toronto! 


The graduating class consists of three men and they have accepted positions as 
follows: 

Thomas Bouckley, with the Canada Gypsum & Alabastine Co., Ltd., Paris, Ont. 

M. R. Scriven, with the Cooksville Shale Brick Company, Toronto, Ont. 

W. G. Wilson, with the National Sewer Pipe Company, Hamilton, Ont. 

The National Sewer Pipe Company is a consolidation of the three sewer pipe plants 
in Ontario and they are starting a Research Laboratory with Mr. Wilson in charge. 

The third-year men will be employed for the summer as follows: 

J. M. Higgins will return to the National Fire Proofing Co., Toronto, Ont. 

James §S. Little will be with the Canadian General Electric Co., in their porcelain 
plant at Peterboro, Ont. 

F. R. Stone will be at the new plant in Montreal being constructed by the Cooksville 
Shale Brick Co. 

H. L. Watts will be with the National Sewer Pipe Company, Hamilton, Ont. 

The work of the Department is progressing satisfactorily and through coéperation 
with the industry we have been able to give employment to all the students who have 
registered in the course. 


Ohio State University 


Dr. Spurgeon Bell, of the Bureau of Business Research of Ohio State University, 
addressed the Student Branch of the AMERICAN CERAMIC SocrEty at its April meeting 
on ‘‘The Industrial Importance of Ohio and the Distribution of Its Industries.”’ 

The students enrolled in ceramic art at Ohio State will in future be eligible to mem- 
bership in the Student Branch of the AMERICAN CERAMIC SOCIETY, an organization 
formerly limited to students in ceramic engineering. 

Ten junior students in ceramic engineering at Ohio State were elected to member- 
ship in ‘‘Keramos,’”’ Honorary National Ceramic Fraternity. They were: W. K. 
Carter, Columbus, Ohio; T. L. Falknor, Covington, Ohio; G. A. Hutt, Chillicothe, 
Ohio; E. C. Seabright, Martins Ferry, Ohio; J. T. Sellers, Wellston, Ohio; S. T. Spires, 
New Straitsville, Ohio; G. Soler, Columbus, Ohio; H. W. Thiemecke, Pittsburgh, Pa.; 
G. N. Tuttle, Columbus, Ohio; N. G. Wedemeyer, Columbus, Ohio. 

Prof. Wilber Stout, State Geologist, took a group of ceramic engineering students 
into southern Ohio on April 13 and 14 inspecting fireclay mines, sewerpipe and fire- 
brick plants in that district. 

The annual inspection trip to ceramic industries, conducted by the ceramic engineer 
ing department of Ohio State University, was conducted during the week April 22 to 
27. The trip included 26 plants, at Mansfield, Massillon, Barberton, Akron, Cleve- 
land, Elyria, Tiffin, Toledo, and Detroit. The party consisted of 55 students under the 
direction of R. M. King, of the Ceramic Engineering Department. On the trip the party 
was entertained at lunch by The Ohio Insulator Co., Barberton, Ohio, and the Massillon 
Refractories Co., of Massillon, Ohio. The Ferro Enamel Supply Company, of Cleve- 
land, Ohio, entertained the party with a banquet on the evening of April 24th at the 
Monoco Restaurant. 


1 R. J. Montgomery, Professor of Ceramic Engineering. 
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A. S. Watts, Professor of Ceramic Engineering, has received some valuable specimens 
of terra sigillata, an ancient Roman pottery, which were found in burial mounds at 


Ludwigshafen on the Rhine River, Germany. 


The process of manufacture is a lost 


art, and Prof. Watts hopes, through the study of these specimens, to recover the knowl- 


edge of the processes involved. 


E. L 


Harcourt, Ceramic Engineering 1927 


who is with the Ludowici Celadon Com- 


pany, manufacturers of roofing tile in Germany, expects to return to the United States 


during the coming summer. 


Robert E. Gould, Ceramic Engineering 1925, has been appointed Engineer- Director 
of the Anaconda Copper Company porcelain plants in Silesia, Poland, and will leave 


with his family for Europe in June. 


Mr. Gould has been ceramic engineer for the 


Taylor, Smith, and Taylor Pottery Company for the past two years and has rebuilt their 


plants during that time. 
the largest in Europe 


CALENDAR OF CONVENTIONS 


Organization 
American Assn. for Advancement of 
Science 
AMERICAN CERAMIC SOCIETY 
American Gas Association 
(11th Annual Convention) 
American Institute of Chemical Engineers 


Amer. Inst. Mining & Metallurgical En- 
gineers 

American Society of Mechanical Engi- 
neers 
(Annual Meeting) 

American Society for Testing Materials 

11th National Metal Exposition and Na- 
tional Metal Congress 

Natl. Assn. of Manufacturers 

Natl. Glass Distributors Assn. 

Natl. Safety Council’s 18th Annual 
Safety Congress 

Third International Foundrymen’s Con- 
gress 

Twelfth Exposition of Chemical Indus- 
tries 


Date 


Dec. 27—Jan. 2, 1930 
February, 1930 


Oct. 14-18 
June 19-21 
Dec. 2-4 


Oct. 7-9 
July 1-4 


Dec. 2-6 


June 24-28 


Sept. 9-13 
Oct. 14-16 
Dec. 3-5 


Sept. 30—Oct. 4 


June 10-13 


Week of May 6 


The potteries of the Anaconda Copper Company are among 


Place 


Des Moines, Iowa 
Toronto, Canada 
Atlantic City, N. J 
Philadelphia, Pa 
Asheville, N. C. 
San Francisco, Calif 
Salt Lake City, Utah 
New York City 
Atlantic City, N. J 
Cleveland, Ohio 
New York City 
Pittsburgh, Pa 
Chicago, III 


London, England 


New York City 


ill 
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U. S. Rotary Enamel Smelting Furnaces Give 


SATISFACTION 


Excellent 
Results Best 
Demonstrated 
by Large 
Number of 
Repeat Orders 


Crane Enamelware Company, Chattanooga, Tennessee. 
Kohler Company, Kohler, Wisconsin. 

Porcelain Enamel & Mfg. Company, Baltimore, Md. 
Ingram-Richardson Mfg. Company, Frankfort, Ind. 
Ingram-Richardson Mfg. Company, Beaver Falls, Pa. 
Ingram-Richardson Corporation, Bayonne, N. J. 

Grand Rapids Refrigerator Co., Grand Rapids, Mich. 
Columbian Enameling & Stamping Co., Terre Haute, Ind. 
Sheet Metal Products Company, Toronto, Canada. 
Republic Metalware Company, Buffalo, N. Y. 

Pacific Sanitary Mfg. Company, Richmond, California. 
A. Weiskittel & Son Company, Baltimore, Md. 
Malleable Iron Range Company, Beaver Dam, Wis. 
Edison Electric Appliance Co., Inc., Chicago, III. 

Welsh Tinplate & Metal Stpg. Co., Ltd., Llanelly, England. 
Ernest Stevens, Limited, Cradley Heath, England. 
Ward Leonard Electric Company, Mount Vernon, N. Y. 
American Enameled Products Co., Chicago, IIl. 
Michigan Porcelain Tile Works, Ionia, Michigan. 
Stanley Insulating Company, Great Barrington, Mass. 
Roesch Enamel Range Company, Belleville, Il. 

L. D. Caulk Company, Milford, Delaware. 


SIZES AND CAPACITIES 


Nol No. 2 No, 3 No. 4 No. 4-B 
60 Ib. _ 150 Ib. 350 Ib. 750 Ib 1200 Ib. 
Description, Photographs, Specifications and Prices Mailed promptly 


THE U.S.SMELTING FURNACE CO. 


BELLEVILLE, ILLINOIS, U.S. A. 


When writing to advertisers, please mention the JOURNAL 
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A 


Air Reducing Valves 
Fisher Governor Co, 


Air Traps 
Fisher Governor Co, 


Aloxite (Refractory Products) 
Carborundum Co. 


Alumina (Hydrate and Calcined) 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


Roessler and Hasslacher Chemical Co. 


Aluminum Oxide (Fused) 
The Exolon Co. 
Harshaw Chemical Co. 


Alundum (Refractory Products) 
Norton Co. 


Ammonium Bifluoride 
Harshaw Chemical Co. 


Ammonium Carbonate 
Harshaw Chemical Co. 


Antimony Oxide 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Auger Machines 
Chambers Brothers Co. 


Automatic Cutters 
Chambers Brothers Co. 


Automatic Stove Rooms 
Philadelphia Drying Machinery Co. 


Automatic Temperature Control 
Brown Instrument Co. 
Leeds & Northrup Co. 


B 


Back-Pressure Valves 
Fisher Governor Co. 


Ball Mills 
Abbé, Paul O. 
McDanel Refractory Porcelain Co. 
Mueller Machine Co., Inc. 


Ball Mills Gooner Type) 
Abbé, Paul O. 


Barium Carbonate 
Harshaw Chemical Co 
Roessler & Hasslacher Chemical Co. 


Barytes 
Harshaw Chemical Co. 


Batts 
Carborundum Co. (“Carbofrar Alocite 
Norton Co. (“Alundum-Crystolon’’) 


Bitstone 
Eureka Flint & Spar Co. 
Golding Sons Company 
Harshaw Chemical Co. 
Potters Supply Co. 


Blocks (Refractory) 
Carborundum Co. 
Norton Co. 


Boats, Combustion 
Norton Co. 


Boiler Feeders 
Fisher Governor Co. 


Borax 
American Potash . Chemical Co 
Drakenfeld & Co., F, 
Harshaw Chemical Co. 
Innis, Speiden & Co. 
Pacific Coast Borax Co. 
Roessler & Hasslacher Chemical Co. 


Borax Glass 
Harshaw Chemical Co. 
Pacific Coast Borax Co. 


Boric Acid (Anhydrous) 
Pacific Coast Borax Co. 


Boric Acid (Crystal, Granular or Powder) 
American Potash & Chemical Co. 
Drakenfeld & Co., F. 

Harshaw Chemical Co. 
Innis, Speiden & Co. 
Pacific Coast Borax Co. 


Brickmaking Machinery 
Chambers Brothers Co. 


Bricks (Refractory) 
Carborundum Co. (“Carbofrax Aloxite’’) 
Harbison-Walker Refractories Co. 
Norton Co. (‘‘Alundum-Crystolon’’) 


(When writing to advertisers, please mention the JOURNAL) 
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Dependabilit 

epenaaouity 

’ You can depend on Engelhard In- 
struments for obtaining uniform oxi- Analyzer 
dation and even burn...for obtain- COs Analyzer works 
e electrica y on the er 
ing uniformity of color and size... af 
for preventing underburn and spoil- ments 

and corrosive gases, 
age of product... .for producing and thorough drying 
= am tering e gas 
better quality ware. before analysis insure 
P enduring accuracy. 


The Engelhard Continuous CO, Re- 
cording Analyzer used in measuring 
kiln gases determines accurately the 
quality of gases, thereby enabling 
you to avoid all troubles that may 
occur from hot gases containing prod- 
ucts of combustion harmful to ware. 


Type S 

Consult our Ceramic Engineering De- Recorder 
Engelhard Type Re- 
partment about your plant problems. comer 
tinuous graphic chart 
Many ceramic manufacturers have of the Analyser sead- 
found this free service invaluable. 


temperatures, or both 
in black or colors 


Recording and indicating instruments STAN DARD Chicago, New York, Boston, Pittsburgh, 

automatic temperature and gas control, py- FOR Cleveland, St.Louis, Montreal, Ottawa, Toronto, 

thermometers. 


Instrument Co., Los Angeles, Cal. 


(When writing to advertisers, please mention the JOURNAL) 
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Cc 


Carbofrax (Refractory Products) 
Carborundum Co. 


Carbolon (Refractory Products) 
The Exolon Co. 


Carbonates (Barium, Lead) 
Harshaw Chemical Co. 
Innis, Speiden & Co. 
Roessler & Hasslacher Chemical Co. 


Caustic Soda 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


Cements 
Carborundum Co. 
Corundite Refractories Co. 
Harbison-Walker Refractories Co. 
Norton Co. 


Ceramic Chemicals 
Drakenfeld and Co., B. F. 
Harbison- Walker Refractories Co. 
Harshaw Chemical Co. 
Metal & Thermit Corp. 


Roessler and Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Ceramic Plant Equipment 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 
Mueller Machine Co., Inc. 
Philadelphia Drying Machinery Co. 
Proctor and Schwartz, Inc. 


China Clay (Georgia) 
Golding Sons Company 


Chromium Oxide 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Clay (Ball) 
Golding Sons Company 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
Roessler & 7.— Chemical Co. 
Spinks Clay Co., H. 
United Clay Mines Corp. 


Clay (China) 
Drakenfeld and Co., B. F. 
Edgar Brothers Co. 
Golding Sons Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
United Clay Mines Corp. 


Clay (Electrical, Porcelain) 
Edgar Brothers Co. 
Golding Sons Co. 


Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Spinks Clay Co., H. C. 

United Clay Mines Corp. 


Clay (Enamel) 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Metal & Thermit Corp. 
Roessler & Hasslacher Chemical Co. 
United Clay Mines Corp. 
Vitro Mfg. Co. 


Clay (Fire) 
Corundite Refractories Co. 
Edgar Brothers Co. 
Golding Sons Co. 
Harbison-Walker Refractories Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
United Clay Mines Corp. 


Clay (German Vallendar) 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Clay Handling Machinery 
Mueller Machine Co., Inc. 
W. S. Tyler Co. 


Clay Miners 
Edgar Brothers Co 
Golding Sons Co. 
Kentucky-Tennessee Clay Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Potters) 
Golding Sons Co. 
Harshaw Chemicai Co. 
Roessler & Hasslacher Chemical Co. 
Spinks Clay Co., H. C 
United Clay Mines Corp. 


Clay (Sagger) 
Edgar Brothers Co. 
Golding Sons Co. 
Harbison-Walker Refractories Co. 
Harshaw Chemical Co. 
Kentucky -Tennessee Clay Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Stoneware) 
United Clay Mines Corp. 


Clay (Terra Cotta) 
United Clay Mines Corp. 


Clay Tests 
Harrop Ceramic Service Co. 


Clay (Wad) 
Golding Sons Co. 


(When writing to advertisers, please mention the JOURNAL) 
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99.97% Pure Silica 


The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 


Pottery Purposes 


140 Silk Lawn Test 


SERVICE TO POTTERS 


We Manufacture — 
PINS 
STILTS 
THIMBLES 
SPURS 
SAGGERS 
CRUCIBLES 
TILE for Decorating Kilns 


We Sell — 


BALL CLAY 

SAGGER CLAY 

WAD CLAY 

GROUND FIRE CLAY 

BITSTONE 

FIRE BRICK 

IMPORTED PARIS 
WHITE 

DOMESTIC WHITING 


THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 


(When writing lo advertisers, please mention the JOURNAL 


‘ 

| | | 

| | 

| 

| 


16 JOURNAL OF THE 
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Clay (Wad) (Continued) 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Wall Tile) 
Golding Sons Co. 
Harshaw Chemical Co. 
Kentucky-Tennessee Clay Co 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay Washing Machinery 
Mueller Machine Co., Inc, 


Clay Working Machinery 
Mueller Machine Co., Inc. 


Cloth (Wire Bolting) 
W. S. Tyler Co. 


Cobalt Oxide 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Colors 
Drakenfeld and Co., B. F. 

Harshaw Chemical Co. 

Hommel Co., O. 

Innis, Speiden & Co. 

Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Combustion Apparatus 
Leeds & Northrup Co. 


Conditioning Machinery 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Cones (Filter) 
Norton Co. 


Controllers 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Conveyers (Clay, Sand, Brick, etc.) 
Mueller Machine Co., Inc. 
Philadelphia Drying Machinery Co. 


Cores (Alundum Furnace) 
Norton Co. 


Cornwall Stone 
Eureka Flint & Spar Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical Co. 


Cornwall Stone (Imported) 
Golding Sons Company 
Harshaw Chemical Co. 


(When writing to advertisers 


Crucibles (Filter, Melting, Ignition) 
Norton Co, 
Potters Supply Co. 


Crushers 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Cryolite 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


D 


Decorating Supplies 
Drakenfeld and Co., B. F. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Dishes (Alundum, Filtering, Ignition) 
Norton Co. 


Disintegrators 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Disks (Alundum, Porous, Filter) 
Norton Co. 


Dolomite 
Harshaw Chemical Co. 
Innis, Speiden & Co. 


Driers 
Harrop Ceramic Service Co. 


Driers (China Ware, Porcelain) 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Drying Machinery 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


E 


Electrical Instruments 
Brown Instrument Co. 
Leeds & Northrup Co. q 


Electrical Porcelain Machinery 
Mueller Machine Co., Inc. 


Enameling Equipment, Complete 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 


Enameling Furnaces 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Corundite Refractories Co. 
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PENNSYLVANIA PULVERIZING CO. 


LEWISTOWN, PA. 


Pure Canadian Potash Feldspar 
Potters Flint Placing Sand 


SALES OFFICE 


323 Fourth Avenue 
Pittsburgh, Pa. 


Products of 


Laboratory Control Vitro Manufacturing Co. 


Vitrifiable Colors 


Guarantees Uniformity Onde 


Sulphide 

e 

Every step in the manufacture of Carbonate 
Vitro Products is under direct and Sodium Uranate 


constant laboratory control. This es — 


gives you products of absolute uni-  2rsonium Products 

formity and complete freedom from Cement Colors 

undesirable impurities. Vitro Prod- White Gold 

ucts give Specified Results. Spat 
Write for prices and full information i” name 


THE VITRO MANUFACTURING CO. 
Fulton Bldg., PITTSBURGH, PA. 
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Enameling Furnaces (Continued) 


Ferro Enamel Supply Co. 
U. S. Smelting Furnace Co. 
Vitro Mfg. Co. 


Enameling Muffies 
Carborundum Co. (Carbofraz) 


Enameling, Practical Service 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Enamels 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Enamels, Porcelain 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Vitro Mfg. Co. 


Engineering Service 
Chambers Brothers Co. 
Harrop Ceramic Service Co. 


(Porcelain Enameling) 


hicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 


Exhaust Relief Valves 
Fisher Governor Co. 


Exolon (Refractory Products) 
The Exolon Co. 


Extruding Machines (Lab. Use) 
Chambers Brothers Co. 


F 


ns 
Philadelphia Drying Machinery Co. 


Feldspar 
Eewin Feldspar Co. 
Eureka Flint & Spar Co. 
Golding-Keene Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Innis, Speiden & Co. (Isco) 
Pennsylvania Pulverizing Co. 
River Feldspar Co. 


Roessler and Hasslacher Chemical Co. 


Southern Feldspar, Inc 
Standard Flint & Spar Co. 
United States Feldspar Corp. 


Filter (Wire) 
. S. Tyler Co. 


Filtering Machinery 
Mueller Machine Co., Inc. 


Fire Brick 
Carborundum Co. 
Corundite Refractories Co. 
Harbison-Walker Refractories Co. 


Flint 
Eureka-Flint & Spar Co. 
Golding-Keene Co. 
Golding Sons Co. 
Harshaw Chemical Co. 


(When writing to advertisers, 


Innis, Speiden & Co. (Carrara) 
National Silica Co, 

Pennsylvania Pulverizing Co, 

Roessler and Hasslacher Chemical Co. 
Southern Feldspar, Inc. 

Standard Flint & Spar Co. 


Flint (American Sand and Rock) 
Golding Sons Company 


Flint (Imported French) 
Golding Sons Company 


Flint Pebbles 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Flow Meters 
Brown Instrument Co. 
Leeds & Northrup Co. 


Frit 
Vitro Mfg. Co. 


Furnaces 
Carborundum Ce. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Refractories Co. 
Ferro Enamel Supply Co. 
Harrop Ceramic Service Co. 
U. S. Smelting Furnace Co. 


Furnaces (Electrical Laboratory Type) 
Engelhard, Chas., Inc 


Furnace Slabs 
Corundite Refractories Co. 


G 


Glaze and Body Spar 
Golding Sons Company 
Harshaw Chemical Co. 


Glazes and Enamels 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B. F. 
Ferro Enamel Supply Co. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemica 
Vitro Mfg. Co. 


Glaze Spar 
Erwin Feldspar Co. 
Eureka Flint & Spar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Gold 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 
Guards (Safety) 
W. S. Tyler Co. 


H 
Hearths 
Carborundum Co. 
(Carbofraz heat treating) 


blease mention the JOURNAL) 
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High Temperature Cements 


FIREBOND THERMOLITH 


«REFRACTORIES 
Fire Clay High Alumina Silica 
Acid-Proof Brick Chrome and Magnesite 
HARBISON-WALKER REFRACTORIES COMPANY 
World’s Largest Producer of Refractories PITTSBURGH, PA. 


BORAX Pue BORIC ACID 


Select the Brand which has back of it years of successful use 
by experienced Ceramists 


Chicago Los Angeles 


Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE 
SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE 
FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground 
to meet specifications. 


Our Research Department with fully equipped 
laboratories is always at your service. 


WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 
THOROLD, ONTARIO 
Electric Furnace Plants { STAMFORD, ONTARIO 


Finishing | BLASDELL, N. Y. 


(When writing to advertisers, please mention the JOURNAL 
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Hearths Aluminous Clay, Electrically 
Aluminum xide, Silicon 
e 
Carborundum Co. 


Control 
Brown Instrument Co. 
Leeds & Northrup Co. 


Hydrogen Equipment 
Leeds & Northrup Co. 


Hygrometers 
Brown Instrument Co. 


I 


Indicators & Recorders (Steam, Air, Gas) 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Indicators, 
Leeds & Northrup Co. 


Infusorial Earth 
Harrop Ceramic Service Co. 
Innis, Speiden & Co. 


Instruments (Temperature, Pressure) 
Brown Instrument Co. 
Leeds & Northrup Co. 


Iron (Enameling) 
American Rolling Mill Co. 


iggers 
Mueller Machine Co., Inc. 


Kaolin 
Edgar Brothers Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
United Clay Mines Corp. 


Kaolin (Delaware) 
Golding Sons Company 


Harrop Ceramic Service Co. 


Kilns (China, Decorating) 
Drakenfeld & Co., B. F 


Kryolith 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


L 


Laboratory Supplies 
W. S. Tyler Co. 


Lawn 
W. S. Tyler Co. A 


Leers (High Aluminous Clay, Electrically 
Sintered Aluminum xide, Silicon 
Carbide) 

Carborundum Co. 


Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick and Tile) 
Carborundum Co. 
Corundite Refractories Co. 
Harbison-Walker Refractories Co. 
Norton Co. 


Liquid Level Indicator and Recorder 
Brown Instrument Co. 
Fisher Governor Co. 
Leeds & Northrup Co. 


M 


Magnesia (Sintered, Calcined) 
The Exolon Co. 
Harbison-Walker Refractories Co. 
Roessler & Hasslacher Chemical Co. 


Magnesite 
Drakenfeld & Co., B. F. 
Harbison-Walker Refractories Co. 
Harshaw Chemical Co. 
Innis, Speiden & Co. 
Roessler & Hasslacher Chemical Co. 


Manganese 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 


Manometers 
Brown Instrument Co. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Meters (All Kinds) 4 
Engelhard, Chas., Inc. 


Minerals 
Drakenfeld & Co., B. F. 
Erwin Feldspar Co. “ 
Golding Sons Co. 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


M Machines 
Chambers Brothers Co. 


Motors 
Harrop Ceramic Service Co. 
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MONTGOMERY MULLITE 


PYROMETER PROTECTION TUBES 
Made of Electrically Fused and Chemically Controlled Mullite 
% SUPER-REFRACTORY IMPERVIOUS RIGID 
The Ultimate in High Temperature Pyrometer Protection Tubes 


Distributed by These Leading Pyrometer Instrument Manufacturers 
Leeps & Norturup Co., Philadelphia, Pa. Tue Bristot Co., Waterbury, Conn. 


MONTGOMERY PORCELAIN PRODUCTS CO. 
FRANKLIN, OHIO, U. S. A. 


Brick Making Machines 


Crushers Grinders Mixers 


Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pennsylvania 


Miners, Importers AND PULVERIZERS 


Pure English Cornwall Stone 


Imported French Flint Connecticut Feldspar 
French Placing Flint New Hampshire Feldspar 
American Rock Flint New York Feldspar 
American Sand Flint Carolina Feldspar 
Eureka #1 Feldspar Maine Feldspar 


Eureka Specially Selected Glaze Spar has been famous 
for Twenty Years for its Brilliant Lustre 


EUREKA FLINT & SPAR CO. 
INCORPORATED 
Trenton-New Jersey 
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Muffies (Furnace) 
Carborundum Co. (Carbofraxz) 
Corundite Refractories Co. 
Norton Co. 


Mullite (Artificial) 
The Exolon Co. 


Muriatic Acid 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 


Roessler and Hasslacher Chemical Co. 


N 


Nitrates (Cobalt, Sodium) 
Harshaw Chemical Co, 
Innis, Speiden & Co. 
Roessler & Hasslacher Chemical Co. 


Opacifiers 
Harshaw Chemical Co. 
Hommel Co., O. 
Titanium Alloy Mfg. Co. 


Orifice Plates 
Brown Instrument Co. 


Oxides 
Drakenfeld BF. 
Harshaw Chemical Co. 
Hommel Co., O. 
Innis, Speiden & Co. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Pans (Wet and Dry) 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Pebble Mills 
Abbé, Paul O. 
Mueller Machine Co., Inc. 


Potters Supply Co. 


Placing Sand 
Eureka Flint & Spar Co. 
Golding Sons Co. 
National Silica Co. 
Pennsylvania Pulverizing Co. 
Roessler & Hasslacher Chemica! Co. 
United Clay Mines Corp. 


Plant Design 
Harrop Ceramic Service Co. 


Feeders 
hambers Brothers Co. 


Plate (Filter) 
Norton Co. 


Porcelain Enameling Service, Practical 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 

Vitro Mfg. Co. 


Porcelain Enamels 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Roessler & Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Potash (Carbonate) 
Harshaw Chemical Co. 
Roessler & Hasslacher Chemical Co. 


Potassium Bi-fluoride 
Harshaw Chemical Co. 
Innis, Speider & Co. 
Roessler & Hasslacher Chemical Co. 


Pottery Machinery 
Meller Machine Co., Inc. 


Pug Mills 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Pulverizing Machine-y 
_ Abbé, Paul O. 
Mueller Machine Co., Inc. 


Mueller Machine Co., Inc. 


Pump Governors 
Fisher Governor Co. 


Pumps 
Mueller Machine Co., Inc. 


Pyrometers (Indicating) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometers (Optical) 
Leeds & Northrup Co. 


Pyrometers (Recording) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

& Northrup Co. 


Pyrometer (Switches) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer Thermocouples 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain 
Engelhard, Chas., Inc. 
Leeds & Northrup Co, 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


(When writing to advertisers, please mention the JOURNAL) 
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“We 
products 


FELDSPAR 


It is an acknowledged fact 
that the manufacturer of 
ceramic products must have 
uniform FELDSPAR in order 
to attain the best results in 
the way of producing high 
grade products. Our mines 
and mills, located at various 
centers from Maine to South 
Dakota, from Canada to 
North Carolina, assure you 
the maximum in uniformity. 


A trial order, large or 
small, prepared to meet 
your specifications 

will be convincing. 


« 


‘Golding Sons Company 


Trenton, N. J. 


Have 
producing Years 


Erwin Feldspar 


The unalterable pol- 


icy of our concern is to 
make prices so low on our 
products that Everybody 
can use them. 


Chicago Vitreous Enamel 
Product Co. 


CICERO ILLINOIS 


99 


Since 1848 


Importers of 


ENGLISH CHINA CLAYS 
ENGLISH BALL CLAYS 
CORNWALL STONE 
TALC (STEATITE) 


Dependable Qualities of 
Ceramic Materials for 
all Branches of the 
Industry 


HAMMILL & GILLESPIE, INC. 
225 Broadway 
New York 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE (continued) 


R 


Recorders (CO, COs:, and Draft) 
Engelhard, Chas., Inc. ¢ 
Leeds & Northrup Co. 


Recording Instruments 
Brown Instrument Co, 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Reducing Valves 
Fisher Governor Co. 


Refractories 
Carborundum Co. 
Corundite Refractories Co. 
The Exolon Co. 
Harbison-Walker Refractories Co. 
Norton Co. 
United Clay Mines Corp. 


Refractory Materials 
The Exolon Co. 
Golding Sons Co. 
Harbison-Walker Refractories Co. 
United Clay Mines Corp. 


Regulators (Automatic Temperature) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 

& Northrup Co. 


Rutile 
Titanium Alloy Mfg. Co. 


Sagger Clay (Georgia) 
Golding Sons Company 


Sagger Presses 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 


Saggers 
Carborundum Co. 
Norton Co. 


Potters Supply Co. 


Screening Machinery 
W. S. Tyler Co. 


Screens (Cloth, Electric Vibrating) 
W. S. Tyler Co. 


Selenite of Sodium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Vitro Mfg. Co. 


Selenium 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 


Roessler & Hasslacher Chemical Co. 


Separators (Inclined Vibrating) 
W. S. Tyler Co. 


Shakers (Testing Sieve) 
W. S. Tyler Co. 


footing) 
Tyler Co. 


Silica Blocks 
Eureka Flint & Spar Co. 
Golding Sons Co. 


Silica (Fused) 
The Exolon Co. 


Silicon Carbide 
The Exolon Co. 


Silicon Carbide Firesand 
The Exolon Co. 


Sillimanite (Synthetic) 
The Exolon Co. 
Harshaw Chemical Co. 
Norton Co. 


Slabs (Furnace) 
Carborundum Co. 
Norton Co. 


Smelters 
Chicago Vitreous Enamel Product Co 
U. S. Smelting Furnace Co. 


Soda Ash 
Harshaw Chemical Co. 
Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co 


Sodium Antimonate 
Harshaw Chemical Co. 
Metal & Thermit Corp. 
Roessler and Hasslacher Chemica! Co. 
Vitro Mfg. Co. 


Sodium Fluoride 
Harshaw Chemical Co. 
Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co. 


par 
Erwin Feldspar Co. 
Golding Sons Co. 
Harshaw Chemical Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemica! Co. 


Spurs 
Potters Supply Co. 


“Steam Traps 


Fisher Governor Co. 


Stilts 
Potters Supply Co. 


Strainers (Oil, Water) 
Fisher Governor Co. 


Sulphuric Acid 
Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 
Roessier and Hasslacher Chemica! Co. 
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KENTUCKY-TENNESSEE CLAY CO. 


Miners and shippers of uniform, depend- 
able clays whose quality has been 
proved and established 


General Office - - MAYFIELD, KY. 


PENNSYLVANIA SALT ny 
MANUFACTURING o>” MA iy 
COMPANY 
Executive Offices: Philadel- PURE 
phia, Pa. 
Works: Philadelphia and Y 
x 


Representatives: a" 
New York Chicago pest 


Sins" PHILADELPHIA, PA 


THREE ELEPHANT BORAX 


99.5% Pure 


We also make Boric Acid, guaranteed 99.5% pure 


Write us for specification and price 


American Potash-Chemical Corporation 
WOOLWORTH BLDG. NEW YORK CITY 


HIGH GRADE 


CLAYS 


OF EVERY KIND-FOR EVERY PURPOSE 
UNITED CLAY MINES 


CORPORATION 
GENERAL OFFICES TRENTON, N.J 
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(continued) 


Tachometers 
Brown Instrument Co. 
Leeds & Northrup Co. 


Talc 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co. 


Temperature Controls 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 


Temperature Instruments (Measuring) 
Brown Instfémeént Co. 


Engelhard, Chas,, Inc. 
Leeds & Nort p Co. 
my 
Brown t Co. 
Engcibardy Chas. 
Leeds & Northrup Co. 
Thermometers (Electric Resistance, Indi- 
cat ete.) 
Brown instrument Co. 
Engel Inc. 


Leeds & Northrup Co. 


Thimbles = Extraction) 
Norton C o. 


Tile Machinery (Floor and Wall) 
Mueller Machine Co., Inc. 


Tile (Refractory) 
Carborundum Co. (Carbofrax) 
Harbison-Walker Refractories Co. 


Oxide 

Drakenfeld & Co., B. F. 

Harshaw Chemical Co. 

Metal & Thermit Corp. 

Roessler and Hasslacher Chemical Co. 


Titanium 
Harshaw Chemical Co. 
Titanium Alloy Mfg. Co. 


Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


Tubes 
Brown Instrument Co. 
Engelhard, Chas., Inc. 
Leeds & Northrup Co. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 


Vacuum Pumps 
Mueller Machine Co., Inc. 
Valves (Automatic Control) 
Brown Instrument Co. 
Engelhard, Chas., Inc. 


Valves (Reducing, Pressure, Exhaust) 
Fisher Governor Co. 


Vibrating Screens 
W. S. Tyler Co. 


V-Notch Meters 
Brown Instrument Co. 


Wet Enamel 
Chicago Vitreous Enamel Product Co. 
Vitro Mfg. Co 


Whiting 

Drakenfeld & Co., B. F. 
Harshaw Chemical Co. 
Innis, Speiden & Co. 


and Hasslacher Chemical Co 
Wire Cloth 
W. S. Tyler Co. 
Witherite 


Harshaw Chemical Co. 
Innis, Speiden & Co. 


Woven Wire 
W. S. Tyler Co. 


Zirconia 
Harshaw Chemical Co. 
Roessler and Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


PARIS TOP WHITE 


H. C. SPINKS 


JERNIGAN BALL 
BLACK & TAN WAD 


Home Office: 5th and Monmouth Sts., Newport, Ky. 
Branch Office: 504 Distributors Bldg., Chicago, III. 


CLAY CO. 
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FELDSPARS * * FLINTS 


GOLDING-KEENE COMPANY 
KEENE. NEW HAMPSHIRE 


THE STANDARD FLINT & SPAR CORP. 
**Great Stone Face”’ 
Profile Notch, 

. N. H. 


TRENTON, NEW JERSEY 


SOUTHERN FELDSPAR, INC. 


TOECANE, NO. CAROLINA 


Near YOU Wherever YOU Are 


CRANBERRY FELDSPAR 


Washed, Dried, Magnetically Separated, 
Tube-Mill Finished 


Our Mill is Laboratory Controlled 
WRITE FOR ANALYSIS AND SAMPLE 


United States Feldspar Corporation 


Quarry and Mill: 
CRANBERRY CREEK New York Office: 
Fulton County, N. Y. 39 BROADWAY 
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An Amazingly Successful 


Continuous Enameling Furnace 
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The Firing Chamber is Air-Sealed! 


When writing to advertisers, please mention the JOURNAL 
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PROFESSIONAL 
DIRECTORY 


CLASSIFIED 
ADVERTISING 


T. W. GARVE 
Engineering 
510 Schultz Bldg., Columbus, Ohio 
Remodeling and Design of Plants 
Design of Buildings, Machinery, 
Dryers, and Kilns 
Preliminary Investigations 


THE SHARP-SCHURTZ CO. 


Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancaster, Ohio, U. S. A. 


ROUSE & SHEARER, INC. 
Ceramic Chemists 
Trenton, N. J. 

Process Control Apparatus 
Special Development Problems 


Routine Raw Material and Product 
Testing 


POSITION WANTED by ceramic 
engineer and chemist. Four years’ ex- 
perience in refractories plant and lab- 
oratory. Age 25, single. Location 
immaterial. Either laboratory or plant 
work accepted. Address Box 68-C, 
American Ceramic Society, 2525 N. 
High St., Columbus, Ohio. 


POSITION WANTED BY GRADU- 
ATE CERAMIC ENGINEER. Ex- 
perienced in colored glazes with 
knowledge of heavy clay products 
manufacture. Will consider employ- 
ment in any line of ceramic research 
or manufacture. Age 25. Address 
Box 69-C, American Ceramic Society, 
2525 N. High St., Columbus, Ohio. 


TRaoe 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 
McDanel Refractory Porcelain Company 


Beaver Falls, Pennsylvania 


— 


UNUSUAL - SHAPES - OUR - SPECIALTY 


Ball and Pebble Grinding Mills and Mixers 


PAUL 


247 Center Ave. 
Little Falls, New Jersey 
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ALPHABETICAL LIST OF ADVERTISERS 


Page 
23 
Journal of the Society of Glass Technology. .... 36 
Roessler and Hasslacher Chemical Co.....................0005. Inside Front. Cover 
Southern Feldspar, Inc. . : 27 
Tyler, W. S., Co.. : .Center of Book 9 
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1816 1929 


“Over a Century of Service and 
Progress”’ 


South Dakota 
FELDSPAR 


An extremely high-grade 


Potash Spar ground in Steel anc 

our own mills under 

constant and thorough Chine, 
chemical control. ond Tike 


Industry 


Capacity up to 300 Tons Daily 
We solicit your inquiries 
SCEIDEN SCO. 
(7-49 Liseaty Staect, New Youn. 
Importers, Manufacturers, Exporters 


Branches: 
BOSTON PHILADELPHIA 
CHICAGO CLEVELAND 
GLOVERSVILLE 


HARROP CERAMIC SERVICE CO. 


Engineers and Constructors 
Engineering and Laboratory Service COLUMBUS, OHIO 


BOOKS YOU SHOULD OWN 


For the Enameler— 
For the Refractories Man— 
Refractories Bibliography., 
Bibliography of Magnesite> ............... 2.00 
Bibliography of Silica | 
For the Glassmaker— 


These can be secured from this Society. 


(When writing to advertisers, please mention the JOURNAL) 
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CORUNDITE 
( Chosen for 14 Manion 


Single end furnaces... 


built by Ferro 


Economy in these 
continuous jobs lies in 
continuous operation. 
They’ve simply got to be 
built with refractories 
that can be depended 
upon. Designer and 
builder both know that 
and that’s the 
prime reason why 
CORUNDITE was 
chosen for the major 
portion of each of the 14 
Manion single enders 
that have been built 
by Ferro. 


How it was 
Picked 


Corundite’s reputation for 
exceptional ability to ‘‘stand 
the gaff’? won it the first of 
these 14 continuous furnace 
orders. 


After that job got into op- 
eration Corundite was speci- 
fied almost in entirety for 
10 more. In the past few 
weeks 3 others have been 
built with 
Jorundite. 


These furnaces are located in 
Cleveland, Canton, Newark, 
Moundsville, Detroit, Napanee, 
Kankakee and Bayonne. Write 
for names of the owners. 


CORUNDITE 


REFRACTORIES INCORPORATED 


Formerly Massillon Stone & Firebrick Co. 
MASSILLON, OHIO SINCE 1882 
(When writing to advertisers, please mention the JOURNAL) 
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Profits Depend 
Upon Lower Costs ~ ~ 


Ferro Continuous Furnace in Plant of Canton Stamping & Enameling Co. 


EW equipment will pay for itself! Economies 
effected through better manufacturing meth- 
ods always reflect in increased profits. Conse- 
quently, when your costs climb and your profit- 
margins dwindle, you can afford to invest in 
better machinery. 

The Ferro Continuous Furnace will greatly 
decrease costs in enameling operations. This is 
evidenced by the fact that in one plant it saves 
$80.00 a day in fuel and labor alone. 

The furnace will soon pay for itself and by 
lowering costs will earn steady profits for you. 
Write, if you are interested! 


The Ferro Enamel Supply Co. 
CLEVELAND, OHIO 
We Sservethe leader s 
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Established 1869 


B. F. DRAKENFELD & CO., Inc. 


45-7 Park Place, New York 


Pioneer and Premier Producers of 
Vitrifiable Colors in America 


OXIDE COLORS 


FOR ENAMELERS 


Manufactured Throughout under 
Strict Chemical Control 


SPECIAL AND UNIQUE 
COLOR SHADES 


Prepared to Meet Individual 
Requirements 


Order Direct or through Following Agents 


FERRO ENAMEL SUPPLY CO. 
CLEVELAND, OHIO 


BRAUN CORPORATION 
LOS ANGELES, CALIF. 


_______ 
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than a DRYER-—- 


Indispensable to 
Quantity Production 


RIMARILY, any dryer 
must remove moisture 
at the proper rate. But 
equally important, the 
dryer must contribute to- 
ward economical quantity 
production, requiring a 
minimum of time, labor 
and floor space. 
*““HURRICANE” Dryers of the 
Continuous Conveyor Type 
change drying from a batch job 
to a continuous process, elimi- 
nating much rehandling and 
putting mass production on a 
definite time schedule. 


REG. U.S. PAT. OFF. 


“HURRICANE” Continuous Conveyor 
Dryer for Electrical Insulators 


“HURRICANE” Dryers are also 
made in Truck, Tunnel Truck and 
Tray types for other ceramic 
products including spark plugs, 
abrasive wheels, enamel ware, etc. 


The Philadelphia Drying Machinery Co. 


3351 Stokley St., Philadelphia, Pa. 
New England Office: 53 State St., Boston, Mass. 
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“A New Experience in Service” 


“If all firms would give such efficient service, 
it would be a greater pleasure to do business.” 


Back Numbers of Periodicals }35; 


An Engineer. 
Bought 


Over 1,000,000 copies of odd numbers in addition 
to Volumes and Sets in stock regularly 
Catalogue sent upon request 


The H. W. Wilson Company 


New York City 


963 University Ave. 


The Journal of the Society of Glass Technology 


A quarterly Journal containing original papers and abstracts 
of papers covering the whole field of Glass Technology. 


ANNUAL SUBSCRIPTIONS TO SOCIETY (Including Journal) 


Price per Number to non-Members........... 
Price per Volume (unbound) to non-Members.. . 
Forms of application for membership may be obtained from ‘the American ‘Dreasucer of the 


Society, Francis C. Flint, Washington, Pa. 


Address orders and inquiries to: 


The Secretary, Society of Glass Technology, The Univer- 
sity, Sheffield, England 


(When writing to advertisers, please mention the JOURNAL) 
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Supreme Satisfaction 


in Drying Sanitary Ware 


THROUGHOUT three years of service in the plant of Thomas Maddock’s 
Sons Co., Trenton, the Proctor Continuous Tunnel Humidity Dryer, above, 
has proved entirely dependable under the exacting requirements met in dry- 


ing vitreous porcelain sanitary 


g Thomas Maddock's Sons Co. 


Gyn 


PROCTOR & 
PHIL 


ware. 
“97% to 98% of our material entering the 
dryer comes from the exit end and is placed 
in our kilns,” says Mr. A. M. Maddock, in the 
letter reproduced above, “The 2% to 3% 
which cannot be placed in the kilns is defec- 
tive from all sorts of reasons . . . not due to 
the operation of the dryer.” 

“The loss chargeable to the dryer is of such 
negligible amount that it cannot be figured 
in percentage.”’ 

Not only is this Proctor Dryer dependable 
and correct in its treatment of the ware, but 
it also fits perfectly into the efficient plan of 
production in this ultra modern plant, where 
a complete trolley system transports the ware 
through the various stages from the casting 
shop to the continuous kilns. 

Proctor Dryers of both the continuous type 
and the rack type are serving other sanitary 
ware manufacturers with the same high qual- 
ity and efficiency of results. By overcoming 
dryer losses, saving time, and reducing cost, 
these machines have proved decidedly profit- 
able for their owners. 


CHWARTZ, INC. 
DELPHIA 
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It is our business to know all about opaci- 
fiers, not only how to make them a/ways of 
the very highest quality, but also how to 
use them to the best advantage in every type 
_ of product and under all conditions. 


We exercise painstaking care in the manu- 
facture of our opacifiers. In addition we 
devote a great amount of time and effort to 
research in the use of opacifiers AND TO 
HELPING OUR CUSTOMERS SOLVE 
ALL SORTS OF TECHNICAL PROB- 
LEMS. 


Tin Oxide 


Sodium Antimonate 


| Metal & Thermit Corporation | 
| c ic Dep artment 


| Homer F. Staley, Mgr., R. R. Danielson, Director of Research 1 


120 Broadway, New York City 


}Specialists in Opacifiers| 

| | 

| 

| 
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TIN 


OXIDE 


The Leading 
Opacifier 


AS an opacifying agent, Tin Oxide has no 
peer. Research by the foremost Ceramic 
organizations and Ceramists confirms its 


leadership. 


TIN OXIDE A 1 


for years has been the choice of manufacturers of quality Ce- 
ramic products. It produces a pleasing creamish or warm white 
color. 


At the prevailing price, the use of R&H Tin Oxide should 
prove profitable from both the manufacturing and sales stand- 
points. 


Specify R&H Tin Oxide A 1 


“Whe 
ROESSLER G@HASSLACHER CHEMICALC, 


10 East 40th Street New York, N. Y. 
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